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What  in  the  World ! 


Technical  experts  claim  they  can  make  a 
transmission  line  immune  from  lightning.  The 
best  proof  of  these  claims  lies  in  actual  per¬ 
formance,  and  F.  S.  Douglass  submits  some 
very  interesting  and  valuable  evidence  in  this 
issue  to  support  the  claims  of  the  specialists. 

• 

Capital  values  and  capital  accounting  will  be 
a  dominating  financial  problem  of  the  in¬ 
dustry  in  the  future.  Some  very  truthful 
and  thought-inspiring  comments  are  made  on 
the  subject  in  the  McGraw  Prize  Award 
paper  by  W.  J.  Lyman  in  this  issue.  Some 
may  disagree  with  his  suggestions,  but  we 
believe  he  is  logical  and  sound  and  that 
this  problem  must  be  faced  courageously 
and  quickly  by  the  utility  industry. 


Much  loose  and  speculative  talk  has  been  had 
about  the  sodium  vapor  light.  It  has  reached 
a  stage  of  development  that  is  promising  and  is 
in  practical  use  for  street  lighting.  In  this 
issue  Mr.  Luckiesh  contributes  some  valuable 
data  on  the  contrast  characteristics  cf  the  new 
light. 

• 

The  major  objective  of  all  branches  of  the 
electrical  industry  is  sales.  Electrical  products 
and  service  must  be  sold  by  new  methods 
on  an  unprecedented  scale.  The  article 
by  Mr.  Whitwell  is  one  of  many  that  we  have 
in  process  to  show  the  best  thought  and 
practice  available  to  carry  out  the  objective. 
There  is  no  short  cut  and  only  hard  work 
under  well-organized  leadership  will  bring 
results. 

• 

Reports  about  the  Century  of  Progress  are 
very  favorable.  It  is  a  success.  And  the 
electrical  industry  can  take  a  large  part  of 
the  credit  for  electric  lighting  and  electrical 
exhibits  are  the  outstanding  attractions.  All 
electrical  men  will  be  repaid  by  a  visit  to 
Chicago. 


AmAMPERES 


ELEaWC 


These  new  G-E  rectangular  switchboard  instru¬ 
ments  have  the  following  ten  points  of  advantage: 

1.  Antiparallax  Scale  and  Pointer 

You  can  read  one  of  these  instruments  accurately  at 
practically  any  angle  from  the  front.  The  scale  plate  is 
so  formed  that  the  tip  of  the  pointer  is  in  the  same  plane 
as  the  scale  markings — a  construction  that  eliminates 
parallax  errors. 


At  the  top,  ordinary  ^la&s;  below,  antiglare  glass.  In  instruct¬ 
ing  our  photographer  to  take  this  picture,  we  told  him  to  adjust 
his  lights  so  as  to  get  a  maximum  of  glare  on  both  panes. 
Note  that  you  actually  cannot  see  through  the  ordinary  glass 
where  the  light  strikes  it 

6.  High  Torque 

The  higher  the  torque  of  an  instrument,  the  less  likely 
it  is  to  stick;  i.e.,  its  o|)eration  is  more  reliable,  more 
positive. 

All  these  new  G-E  instruments  have  high  torque.  For 
example,  the  value  for  a  5-ampere,  115-volt,  polyphase 
wattmeter  is  18.7  millimeter-grams. 

7.  Responsiveness 

This  term  denotes  the  rapidity  with  which  the  pointer 
comes  to  rest.  The  responsiveness  for  a  5-ampere,  115- 
volt,  polyphase  wattmeter  is  1.6  seconds. 

8.  Characteristics  Permanently  Constant 

In  the  a-c.  voltmeter  of  the  Thomson  inclined-coil  type, 
for  example,  the  stationary  field  coil,  the  movable  vane, 
the  stationary  scale,  the  movahle  pointer,  the  stationary 
magnets,  the  movable  aluminum  vane,  and  the  control 
springs — all  these  parts  are  so  designed,  constructed, 
and  correlated  that  the  characteristics  of  the  instrument 
w'ill  remain  constant  over  long  periods  of  time. 

9.  Three  Styles  of  Cases 

Cases  are  available  for  either  surface  or  semiflush  mount¬ 
ing;  also,  three-element  cases. 


S.  Antiglare  Glass 

From  whatever  angle  you  view  the  instrument  you  can 
always  see  through  the  glass.  No  reflections,  no  glare. 
This  antiglare  feature  is  distinctively  General  Electric. 


3.  Easy  to  Read 

In  addition  to  Points  1  and  2  (above),  there  are  other 
features  which  make  for  quick  and  accurate  readings. 

Note  the  scale  markings,  the  rounded  shape  of  the 
pointer,  and  the  size  of  the  tip.  These  are  new. 


4.  High  Factor  of  Merit 

The  mechanical  factor  of  merit  of  these  new  G-E  instru¬ 
ments  is  unusually  high.  For  example,  for  a  5-amj>ere. 
115-volt,  polvphase  wattmeter  it  is  2.02. 


5.  Magnetic  Damping 

This  is  another  distinctive  G-E  feature.  Magnetic  damp¬ 
ing  not  only  keeps  the  “overshoot"  low,  but  also  makes 
for  permanency  of  performance. 
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Pennsylvania  Probe  to  Continue 


UNPPZKTURBED,  but  quite  indig¬ 
nant,  the  Pennsylvania  Senate  com¬ 
mittee  appointed  to  investigate  the  state 
Public  Service  Commission  has  declined 
to  accept  dismissal  by  Governor  Pinchot 
(  Electrical  World,  June  10,  page 
740).  In  a  formal  statement  issued  sev¬ 
eral  days  after  the  Governor’s  charges 
of  insincerity  were  made,  and  the  appro¬ 
priation  for  continuation  of  the  investi¬ 
gation  vetoed,  the  committee  said,  in 
part : 

“It  is  with  amazement  that  the  com¬ 
mittee  has  read  the  statement  of  Gov¬ 
ernor  Pinchot  in  explanation  of  his  veto. 
On  March  20,  1933,  the  entire  commit¬ 
tee  conferred  with  the  Governor  at  the 
Executive  Mansion,  pledging  itself  to  a 
full,  complete  and  impartial  investiga¬ 
tion,  and  asking  the  Governor’s  co-op¬ 
eration.  He  cheerfully  pledged  the 
<;ame,  and  publicly  stated  that  he  would 
approve  the  resolution  continuing  the 
investigation  committee.  As  a  result  of 
this  promise,  the  committee  proceeded 
vigorously  with  its  work,  engaging 
counsel  and  accountants,  and  arranging 
for  testimony.  Later,  in  April,  at  a 
second  conference  the  Governor  made 
accessible  to  counsel  for  the  committee 
whatever  records,  data  and  information 
that  had  been  assembled  by  the  Execu¬ 
tive  Department  concerning  the  investi¬ 
gation.  Relying  on  the  Governor’s 
promise,  the  committee  announced  that 
public  hearings  would  be  resumed  in 
lime,  tand  necessary  arrangements  were 
made  with  witnesses  whose  testimony 
relates  to  the  inquiry. 

Investigation  will  go  on 

“It  is  not  necessary  for  us  to  comment 
upon  the  Governor’s  reckless  use  of  abu¬ 
sive  terms,  and  it  will  be  sufficient  for 
us  to  direct  attention  to  the  fact  that 
the  Governor  submitted  vague  and  in¬ 
definite  charges  against  one  of  his 
appointees,  the  chairman  of  the  commis¬ 
sion,  Clyde  L.  King,  and  asked  his 
removal. 


“These  charges  merit  and  will  receive 
the  careful  and  impartial  attention  of 
the  Senate,  and  if  by  his  veto  Governor 
Pinchot  expects  to  prevent  a  full  hear¬ 
ing  on  these  charges,  it  is  our  judgment 
that  he  will  find  himself  mistaken.’’ 

T 

Hartford  Waives  Rentals 
to  Spur  Range  Use 

As  was  more  or  less  to  be  expected,  the 
sale  and  rental  of  ranges  at  first  slowed 
down  after  the  free-wiring  range-rental 
campaign  of  the  Hartford  Electric  Light 
Company  (see  Electrical  World, 
March  11,  1933,  pages  324-6)  was  over. 
To  speed  up  the  movement  of  ranges  the 
company  has  recently  offered  to  waive 
the  rental  fee  during  the  period  June  1. 
1933-June  1,  1934,  and  to  return  two 
years  hence  the  $15  installation  charge 
provided  the  range  is  still  in  service  at 
that  time.  Those  who  participated  in 
the  50th  anniversary  free-wiring  rental 
offer  can  have  their  rental  fees  of  30 
cents  per  month  waived  for  a  year  by 
paying  the  installation  charge  of  $15  at 
$1  per  month  and  then  have  the  installa¬ 
tion  remitted  two  years  hence  if  the 
range  is  still  working.  New  customers 
renting  after  June  1  will  also  have  the 
rental  charges  waived  until  June  1.  1934, 
and  the  $15  installation  fee  remitted 
after  two  years. 

A  prime  objective  of  the  rental 
scheme  being  to  promote  sales,  there 
was  also  a  new  inducement  offered  in 
connection  with  ranges  sold  by  dealers. 
The  dealer’s  customer  will  receive  a  dis¬ 
count  of  the  same  amount.  $15.60,  as  is 
represented  by  the  waived  charges  for 
range  renters.  The  dealers  invoice  this 
discount  to  the  company;  it  decreases 
$1.30  per  month  to  zero  in  June,  1934. 
On  the  other  hand,  these  purchasers  will 
pay  $15  toward  the  wiring  cost  for  a 
house  unwired  for  a  range  and  this  will 


be  credited  back  to  them  after  two  years 
of  range  use. 

The  measures  of  waived  rentals  and 
remitted  installation  charges  after  two 
years  use  were  instituted  when  it  was 
seen  that  additional  inducement  was 
needed  to  gain  immediate  saturation. 
The  result  was  250  additional  rental 
orders  in  four  weeks  and  orders  are 
still  continuing  at  the  rate  of  about 
seven  a  day. 

The  net  results  since  the  beginning  of 
the  rental  plan,  February  1,  are  as  fol¬ 
lows  :  396  installations  on  free-wiring 
plan,  47  installations  with  paid  $15  in¬ 
stallation  in  following  three  months.  141 
installations  on  free-rental  offer,  101 
sales,  70  employee  rentals,  136  awaiting 
installation:  total,  891. 

The  cumulative  gain  last  year  to  the 
same  date.  June  17,  was  only  134.  It  is 
evident  that  the  various  measures  have 
worked  well.  and.  too,  there  is  no  dis¬ 
position  to  depart  from  the  conviction 
that  renting  spurs  sales. 

▼ 

Roosevelt  Signed  Tax  Bill 

Late  last  week  President  Roosevelt 
affixed  his  signature  to  the  post  office 
bill  which  transfers  the  federal  energy 
tax  of  3  per  cent  from  consumer  to 
producer  effective  September  1  (Elec¬ 
trical  World,  June  17.  page  777). 

T 

Another  Eaton  Auction 

.Auction  of  another  block  of  securities 
owned  by  Continental  Shares,  Inc.,  but 
pledged  to  secure  bank  loans  is  sched¬ 
uled.  Collateral  to  be  sold  is  that  which 
has  been  held  by  various  Cleveland 
banks.  The  loans  which  it  involves 
total  approximately  $12,000,000.  Sale  is 
scheduled  for  June  27.  Previous  auction 
by  the  Chase  National  Bank  (Elec¬ 
trical  World.  June  17,  page  780) 
netted  some  $23,240,000.  With  the 
latest  sale  completed.  Continental  Shares, 
once  with  assets  of  $156,000,000,  will 
have  shrunk  to  apparent  dissolution 
levels. 
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Middle  West  Receivers 
Report  on  First  Year 

Net  loss  for  the  year  1932  by  Middle 
West  Utilities  Company,  Insull  unit  in 
receivership,  was  $2,799,582,  according 
to  the  report  just  issued  by  the  receivers. 

In  spite  of  continuously  declining 
gross  earnings  of  operating  companies 
during  the  first  year  of  their  administra¬ 
tion,  the  receivers  point  out  that  through 
the  centralization  in  Chicago  of  execu¬ 
tive  and  financial  control  of  all  com¬ 
panies  and  the  inauguration  of  a  strin¬ 
gent  program  of  operating  economies 
annual  savings  and  reductions  in  ex¬ 
pense  of  the  operating  subsidiaries  alone 
already  exceeded  $10,000,000  as  com¬ 
pared  with  the  year  ended  December  31, 
1931,  while  in  addition  the  executive  and 
administrative  expense  of  Middle  West 
(the  holding  company)  alone,  which  for 
1931  amounted  to  $2,092,0(K),  had  been 
progressively  reduced  to  an  estimated 
total  for  1933  of  only  $5(X),000. 

The  financial  condition  of  the  Middle 
West  System  has  materially  strength¬ 
ened  since  the  date  of  receivership,  with 
a  total  itnprovement  in  liquidity  of  more 
than  $1(),(K)0,(K)0,  represented  by  a  re¬ 
duction  in  bank  and  other  indebtedness 
of  more  than  $6,000,CKK)  and  an  im¬ 
provement  in  cash  position  of  approxi¬ 
mately  $4,(XX),(X)0. 

No  evaluation  of  assets 

No  attempt  has  as  yet  been  made  by 
the  receivers  to  evaluate  the  permanent 
assets  of  Middle  West  Utilities  Com¬ 
pany,  consisting  chiefly  of  controlling 
equity  stocks  in  operating  utility  sub¬ 
sidiaries.  This  would  require  extensive 
appraisals  of  the  physical  properties  of 
the  operating  companies.  Such  ap¬ 
praisals.  the  receivers  believe,  should  be 
deferred  until  earning  power  has  stabil¬ 
ized  and  until  earnings  reflect  economies. 

Consolidated  income  account  of  Mid¬ 
dle  West  Utilities  Company  and  subsidi¬ 
aries  for  the  year  1932  shows  consoli¬ 
dated  operating  revenues  of  $66,751,860, 
of  which  more  than  75  per  cent  was  de¬ 
rived  from  sale  of  electricity.  Non¬ 
operating  revenue  amounted  to  $1,651,- 
428  additional. 

After  deducting  operating  expenses, 
including  maintenance,  provision  for  de¬ 
preciation  as  determined  by  the  op>er- 
ating  companies  and  taxes,  also  interest 
and  amortization  on  the  funded  debt  of 
subsidiaries  and  dividends  on  the  pre¬ 
ferred  stocks  of  subsidiary  companies 
(exclusive  of  $2,391,799,  accrued  and 
unpaid  dividends  on  cumulative  prefer¬ 
red  stocks  of  subsidiary  companies  on 
which  dividends  have  been  discontinued ) . 
etc.,  the  balance  of  income  available  to 
the  Middle  West  Utilities  Company 
amounted  to  $3,241,460.64. 

After  interest  on  the  serial  gold  notes 
paid  prior  to  the  receivership  only,  and 
general  interest  paid  only  to  secured 


creditors,  etc.,  and  after  also  deducting 
a  loss  of  nearly  $4,0(X),000  on  the  liqui- 


Lightning  Strikes  New  York’s 
Empire  State  Building 


Krt$t<me 


No  laboratory  test,  this.  Lightning 
played  about  the  top  of  the  world’s 
tallest  building  for  some  minutes 
during  one  of  the  severe  storms  of 
a  week  ago.  This  picture  is  one 
of  several  secured  during  an  in¬ 
terval  when  many  strokes  ap¬ 
parently  headed  for  the  Empire 
State  Building. 


dation  of  brokerage  accounts,  syndicate 
participations  and  miscellaneous  trading 
operations,  all  prior  to  receivership, 
there  was  a  consolidated  deficit  for  the 
year  1932  of  $2,799,582. 

“As  soon  as  may  be  practicable,”  say 
the  receivers,  “attention  will  be  directe<i 
to  the  formulation  of  a  reorganization 
plan  which  will  recognize  equitably  the 
claims  of  the  creditors  and  securities 
holders  of  Middle  West  Utilities  Coni 
panv.” 

T 

Federal  Trade  FHearing 
Includes  St.  Louis  Utility 

Laclede  Gas  &  Electric  Company,  whose 
troubled  affairs  have  been  the  subject  of 
two  recent  Missouri  Supreme  Court  de¬ 
cisions  (Electrical  World,  April  2‘>. 
page  533,  and  page  814  of  this  issue), 
was  the  center  of  attention  at  the  Fed¬ 
eral  Trade  Commission  hearing  in 
Washingd:on  last  week. 

Examiners  related  how  in  the  course 
of  three  years  the  property  was  made  to 
yield  a  transferable  profit  of  $14,000,000. 
The  procedure  involved  the  transfer  of 
53,600  shares  of  Laclede  Gas  Light 
Company  stock  and  later  financing. 
Charles  A.  Munroe,  testifying  on  be¬ 
half  of  the  company,  agreed  that  the 
profit  was  made  without  additional  in¬ 
vestment  by  the  original  participants  in 
organizing  the  Laclede  (jas  &  Electric 
Company,  but  offered  this  explanation  to 
the  commission : 

“The  Laclede  Gas  &  Electric  Com¬ 
pany  when  sold  in  1927  was  a  very  dif¬ 
ferent  property  than  when  formed  in 
1924.  We  were  able  to  do  things  mak¬ 
ing  its  earning  capacity  entirely  differ¬ 
ent  and  our  ability  to  do  this  enabled  us 
to  sell  at  a  $14,()00,0()0  profit.” 

He  explained  a  $9,()00,{XK)  increase 
in  assets  of  the  Laclede  Gas  Light 
Company  between  1925  and  1926  by 
saying : 

“The  company  claimed  a  $66,000,000 
valuation  before  the  Public  Service 
Commission.  In  1926  the  commission 
gave  a  valuation  in  excess  of  the  value 
carried  on  the  books  so  we  instructed 
the  auditor  to  take  the  valuation  as 
found  by  the  commission  and  start  the 
capital  account  from  that  point.” 

T 

Swope  on  Advisory  Board 

Among  those  selected  by  Secretary 
Roper  to  aid  Gen.  Hugh  S.  Johnson  in 
the  administration  of  the  national  re¬ 
covery  act  is  Gerard  Swojie,  president, 
of  the  General  Electrical  Company.  Twn 
distinct  groups  of  advisers  to  the  ad¬ 
ministrator  are  provided  for,  the  Indus¬ 
try  Advisory  Board  and  the  Labo; 
Advisory  Board,  and  it  is  to  the  former 
group  that  Mr.  Swope  has  been  ap¬ 
pointed. 
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New  York  Utilities 
on  Commission  Grill 

New  York’s  Public  Service  Commis¬ 
sion,  off  on  a  little  scandal-seeking  ex¬ 
pedition  of  its  own,  has  been  delving 
with  varying  degrees  of  sensationalism 
into  the  records  of  utility  companies. 

Tackling  the  Long  Island  Lighting 
Company,  there  was  developed  in  the 
testimony  of  Russell  F.  Van  Doom, 
vice-president,  the  statement  that  the 
Long  Island  Lighting  Company  had 
paid  $100,000  in  premiums  on  the  life 
of  President  E.  L.  Phillips. 

Mr.  V’an  Doom  stated  that  the  money 
was  paid  by  the  Long  Island  Lighting 
Company  on  the  $400,000  life  insurance 
policy  of  Mr.  Phillips,  although  E.  L. 
Phillips  &  Company,  a  Manhattan  en¬ 
gineering  concern,  of  which  he  is  also 
president,  was  named  beneficiary.  The 
premium  was  paid  from  1926  to  1930 
inclusive. 

.\sked  how  the  lighting  company 
would  benefit,  the  witness  said  the 
money  paid  was  “for  the  protection  of 
E.  L.  Phillips  &  Co.,’’  as  the  “continuity 
of  the  business  of  the  contracting  com¬ 
pany’’  was  essential  to  the  Long  Island 
Lighting  Company. 

Fire  insurance  premiums  on  the 
$500,000  Phillips  mansion  at  Plandome, 
L.  I.,  were  also  paid  by  the  Long 
Island  Lighting  Company,  as  well  as 
taxes  of  $10,000  in  1928  and  $11,800 
in  1929,  it  was  testified. 

Mr.  Phillips  subsequently  denied  that 
the  Long  Island  Lighting  Company  had 
paid  for  his  life  insurance,  or  had  paid 
taxes  and  interest,  or  other  similar 
items,  on  his  Long  Island  estate,  in  spite 
of  Mr.  Van  Doom’s  testimony. 

New  York  Edison  salaries 

In  the  case  of  the  New  York  Edison 
Company,  also  subjected  to  the  spotlight 
of  sensationalistic  investigation,  it  was 
developed  through  figures  introduced 
into  the  record  that  salary  totals  to 
principal  officers  had  increased  during 
the  depression,  while  the  total  payroll 
had  fallen  off  through  the  reduction  in 
construction  forces.  The  hearings,  part 
of  a  general  investigation  of  rates  in 
the  metropolitan  area,  will  be  continued. 
Company  witnesses  have  requested  the 
opportunity  to  further  consult  their 
records. 

▼ 

Stamford  Smol<e  Suit  Settled 

For  $22,000  the  Stamford  (Conn.)  Gas 
&  Electric  Company  has  settled  with 
Pacific  Street  property  owners  during 
the  past  week  suits  for  damage  by  smoke 
Old  soot  for  which  more  than  $150,000 
vas  originally  asked  by  nineteen  prop¬ 
erty  owners  (Electrical  World,  June 
10,  page  743).  Two  owners  withdrew 
their  suits  and  Judge  O’Sullivan  had 


Along  the  Road  to  Yesterday 


America’s  little  experiment  in  applied 
metaphysics  —  that  of  turnins  back  the  uni¬ 
verse  to  sive  us  yesterday  —  is  proceedins 
rapidly.  With  1926  as  the  soal  of  retrogres¬ 
sion,  it  may  be  properly  considered  that  in 
the  matter  of  general  trade  volumes  we  have 
returned  to  1931.  Automobile  produc¬ 
tion,  power  output,  lumber  industry  activi¬ 
ties,  steel  mill  reports  —  all  point  to  early 
or  mid-year  levels  of  two  years  ago.  To  put 
it  differently,  about  40  per  cent  of  the 
losses  sustained  between  the  1929  peak 
and  the  extreme  lows  of  1933  have  been 
recovered.  Prices  have  not  gone  back  so 
far.  Grains,  textiles  and  non-ferrous  metals 
“are  priced  better  than  in  1 931  /  foods,  fuels, 
building  material^  chemicals  and  iron  and 
steel  are  lower.  Wage  increases  are  begin¬ 
ning  to  appear;  5  to  10  per  cent  of  the 
nominal  rate. 

Security  and  commodity  markets  now 
show  some  definite  indications  of  a  halt  in 
the  broad  advance  in  spite  of  official  pro- 
nouncementsXdesigned  further  to  destroy 


confidence  in  the  once-reputable  Ameri¬ 
can  dollar.  Not  only  is  the  Great  Illusion 
to  be  pushed  at  home  but  our  delegates  to 
the  World  Economic  Conference  are  to 
back  the  escape  plan  for  other  nations. 
Chief-of-the-Brain-Trust  Moley  is  making  a 
special  trip  to  Europe  to  refresh  their 
memories. 

One  is  reminded  of  the  remark  attributed 
by  merry  wags  to  Henry  Ford,  in  the  days 
when  the  Model  T  was  dark  while  other  cars 
were  yielding  to  color;  by  the  dictum  of 
General  Johnson  in  connection  with  indus¬ 
try  codes:  "You  may  have  any  color  you 
want,"  Mr.  Ford  was  quoted  as  saying,  “so 
long  as  it  is  black."  "It  is  not  the  function 
of  the  Administration  to  prescribe  what 
shall  be  in  industry  codes,"  says  General 
Johnson,  "but  every  code  shall  provide  for 
collective  bargaining,  freedom  to  union 
membership  by  all  workers  and  such  maxi¬ 
mum  hours  of  labor  and  minimum  rates  of 
pay  as  shall  be  approved  or  prescribed." 
Such  is  one  base  of  the  new  era. 


ruled  the  other  seventeen  would  have 
their  individual  cases  heard  separately 
before  a  jury.  Witnesses  for  the  plain¬ 
tiffs  testified  mainly  that  it  was  impos¬ 
sible  to  keep  their  homes  clean  because 
of  smoke  and  soot  from  the  power  com¬ 
pany’s  plant.  Movement  for  settlement 
was  made  as  the  defendant  company  was 
about  to  offer  testimony. 

T 

Indiana  Governor  Urges 
Municipal  Plant  Building 

Urging  that  many  hundreds  of  workers 
could  be  employ^  by  increased  adven¬ 
tures  into  and  expenditures  for  munici¬ 
pally  owned  utilities.  Gov.  Paul  V. 
McNutt  of  Indiana  has  indicated  that 
his  administration  favors  such  action  as 
a  way  out  of  the  depression.  In  an 
address  before  500  local  government  of¬ 
ficials  last  week  Governor  McNutt 
showed  how  this  could  be  made  an  inte¬ 
gral  and  important  part  of  the  $50,- 
000,000  public  works  program  of  the 
state.  The  plan  is  to  have  the  program 
underwritten  and  30  per  cent  financed 
by  the  federal  government. 

Chairman  Perry  McCart  of  the  In¬ 
diana  Public  Service  Commission  told 
the  audience  how  such  a  plan  might  be 
placed  in  effect  and  warmly  praised  the 
scheme  as  offered  by  the  Governor.  Mr. 
McCart  maintained  that  such  projects 
would  have  to  be  upon  a  self-liquidating 
basis.  A  call  for  plans  to  be  submitted 
by  various  communities  within  30  days 
was  made. 

T 

Lishtnins  Causes  Shut-Downs 

Baltimore  was  in  virtually  complete 
electrical  shut-down  early  last  week 
when  the  220-kv.  transmission  lines 
from  Safe  Harbor  went  out  in  a  severe 


lightning  storm  and  difficulties  at  the 
Westport  station  of  the  Consolidated 
Gas,  Electric  Light  &  Power  Company 
led  to  successive  shut-downs  of  street 
railway,  residential,  almost  all  industrial 
and  some  commercial  service.  Inter¬ 
ruption  was’  for  about  seven  minutes. 
According  to  E.  D.  Edmonston,  general 
superintendent,  this  is  the  first  difficulty 
encountered  with  the  Safe  Harbor  lines 
since  they  went  into  operation  a  year 
and  a  half  ago. 

T 

Cleveland  Illuminating 
Restores  40-Cent  Dividend 

Probably  the  first  of  the  electric  light 
and  power  companies  to  feel  enough  of 
the  upswing  in  business  and  earnings  to 
permit  reflection  in  increased  disburse¬ 
ment  to  shareholders,  the  Cleveland 
Electric  Illuminating  Company  has  re¬ 
stored  its  dividend  to  a  previous  basis. 

Dividend  on  the  common  stock,  re¬ 
duced  to  30  cents  a  share  three  months 
ago,  has  been  restored  to  the  40  cents 
a  share  base  effective  with  the  payment 
due  July  1  to  shareholders  of  record 
June  20. 

T 

General  Electric  Wage  Increase 

Keeping  pace  with  the  recent  flood  of 
wage  increases  announced  by  various 
industries  in  response  to  the  program 
of  the  Administration  to  raise  workers’ 
income.  General  Electric  has  introduced 
a  5  per  cent  pay  increase.  This  will  af¬ 
fect  50,000  employees  in  plants  through¬ 
out  the  country.  General  Electric  has 
met  the  successive  stages  of  the  depres¬ 
sion  by  a  10  per  cent  wage  cut,  part- 
time  weeks,  unpaid  vacations,  etc.  The 
increase  is  to  be  effective  July  1. 
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Coming  Meetings 

American  Inittitute  of  Klectrical  KnKi* 
iK'rrH — -Summer  convention,  Chicago, 
Ill.,  June  26-30.  H.  H.  Henline,  33 
West  30th  St.,  New  York. 

.American  Koeiet.v  of  .Heehanleal  KiikI- 
iieePB-  -('hicago.  Ill.,  June  26-30.  C. 
W.  Itice,  29  West  39th  St.,  New  York. 

American  Society  for  TeHting  Materials 
— Chicago,  Ill.,  June  26-30.  C.  L. 
Warwick,  1315  S|»ruce  St.,  Philadel¬ 
phia,  Pa. 

KnRineerN’  l>ay,  f'entary  of  I’rogreHH 
KxpoHitioii  -Chicago,  III.,  June  28, 
(}.  K.  Pflsterer,  308  West  Washington 
St.,  Chicago. 

llluminatinK  Kogineering  Society — Dela- 
van,  Wis.,  August  28-31.  I).  W.  At¬ 

water,  29  West  39th  St.,  New  York. 

International  AHMociatiftn  of  Klectrical 
InKpectom — Chicago.  Ill,  September 
11-15.  V.  H.  Tousley,  612  No.  Michi¬ 
gan  Avenue,  Chicago. 

National  AsHociation  of  Kailroad  and 
I  tilitles  ('ommiMNionerH —  Cincinnati, 
Ohio,  October  10-13.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 

ANRociation  of  Iron  and  Steel  Klectrical 
KngineerH  —  Pittsburgh,  Pa.,  October 
17-19.  John  F.  Kelly,  Empire  Bub'’ 
ing,  Pittsburgh. 


T 

International  Conference 
Meets  in  Paris,  France 

No  fewer  than  31  countries,  with  a 
total  of  nearly  700  registrations,  took 
part  in  the  International  Conference  on 
High  T  ension  Distribution  Systems 
which  met  in  Paris  this  week.  The 
work  of  the  conference  was  divided  into 
three  main  sections — generation  and 
distribution,  transmission  line  construc¬ 
tion  and  insulation  and  operation  and 
protection  of  distribution  systems.  Ap¬ 
proximately  122  reports  and  papers 
were  submitted  to  the  various  meetings. 

.American  contributors  included : 
H.  \V.  Young  and  Joseph  C.  Rah  with  a 
paper  on  “Some  Tests  on  High-Tension 
Cables,’’  A,  O,  Austin  on  “Routine 
Tests  of  Insulators”  and  also  on  “The 
Determination  of  a  Security  Index  for 
Electric  Pow'cr  Transmission  Lines” 
and  “The  Mass  Production  of  Insula¬ 
tors.”  W.  W,  Lewds  contributed  “The 
Effect  of  Lightning  on  Transmission 
Lines  and  Central  Power  Stations.” 

T 

Electric  Hotbeds  Advance 
Profits  in  Vegetables 

As  reported  by  the  agricultural  engi¬ 
neering  and  horticultural  departments 
of  Purdue  University  the  use  of  electric 
hotbeds  not  only  provides  better  and 
faster  germination  of  seeds  hut  has  other 
advantages. 

In  comparative  tests,  it  is  reported, 
electrically  heated  beds  have  brought 
tomato  plants  through  the  ground  in  six 
days  as  against  sixteen  days  for  the 
manure-heated  bed,  while  the  electric 
way  brought  egg  plant  to  the  surface  in 
seven  days  as  against  fifteen  days  in  the 
manure  bed. 

Bigger  profits  are  available,  too,  for 
in  one  instance  a  grower,  through  the 


fast  start  his  tomato  plants  secured  in 
the  electric  hotbed,  was  enabled  to  sell 
tomatoes  out  of  the  field  at  8  cents  a 
pound  in  direct  competition  with  hot¬ 
house  growers  and  imported  products. 
In  addition  to  providing  faster  and 
more  abundant  growth,  the  electrically 
heated  bed  also  seems  to  provide  more 
complete  germination.  In  a  test  of 
tomato  seeds  the  electric  bed  produced 
83  per  cent  germination  as  against  69 
per  cent  in  a  steam-heated  bed. 

The  cost  of  current  may  be  less  than 
that  of  manure.  Ten  installations 
throughout  Indiana,  installed  under 
supervision  of  Purdue  officials,  used  an 
average  of  1.6  kw.-hr.  of  electric  cur¬ 


rent  per  day  for  each  sash.  With 
power  priced  at  three  cents  a  kilowatt- 
hour,  the  current  cost  varied  from  two 
cents  a  day  for  each  sash,  depending 
upon  whether  the  bed  was  well  banked 
and  sheltered  and  whether  it  was  cov¬ 
ered  at  night.  The  majority  of  the  in¬ 
stallations  had  an  energy  cost  of  less 
than  4  cents  a  day  for  each  sash. 

Although  the  hotbeds  may  be  operated 
satisfactorily  and  economically  by  using 
a  manually  operated  switch,  a  thermo¬ 
stat  reduces  the  amount  of  supervision 
necessary  in  order  to  maintain  uniform 
temperatures  and  will  also  frequently 
result  in  a  saving  of  electricity,  par¬ 
ticularly  on  warm  days. 


T 

Canadian  Group  Discusses  Load  Buildi  ng 


PROBLEMS  similar  to  those  before 
the  electric  utility  industry  of  the 
United  .States  face  the  Canadian  electric 
light  and  power  companies  if  the  dis¬ 
cussions  at  the  43(1  annual  convention 
of  the  Canadian  Electrical  Association 
at  Lucerne-in-Quebec  last  week  offer  a 
fair  example.  Load  building  was  seen 
by  many  speakers  as  both  the  dominant 
problem  of  the  industry  in  that  country 
and  as  the  one  way  out  of  the  difficulties 
into  which  the  business  under  various 
attacks  and  developments  has  drifted. 
This  topic  also  took  an  important  place 
in  the  engineering  discussions. 

Association  President  Parker,  of  the 
Gatineau  Power  and  Gatineau  Electric 
Light  companies,  in  reviewing  the  year’s 
activities  pointed  to  the  problems  which 
the  Canadian  Electrical  Association, 


The  constant  criticism  of  the  gold 
standard  is  merely  an  effort  to  lift 
from  the  shoulders  of  men  the  mis¬ 
takes  which  they  have  made  and  shift 
them  upon  an  inanimate  thing. 

A  seeming  prosperity,  honeycombed 
with  unsound  practices,  was  built  up 
during  the  years  of  1919  to  1929,  and 
the  world  had  to  reap  what  it  had 
sown. 

The  fact  that  every  attempt  to  carry 
on  a  managed  currency  has  failed  is 
not  appreciated  by  the  masses.  The 
word  "inflation"  carries  to  every  indi¬ 
vidual  a  picture  of  a  people,  each  and 
all  of  whom  have  plenty  of  money. 

There  are  just  two  ways  in  which 
money  can  be  obtained  by  the  people,- 
one  is  for  them  to  earn  it,  in  which 
case  the  depression  would  be  over,  and 
the  other  is  to  have  it  given  to  them. 

Inflation  that  means  the  distribu¬ 
tion  of  gifts  may  carry  a  temporary 
stimulation  to  business,  but  it  will  be 
followed  by  the  activity  of  the  inevi¬ 
table  forces  of  destruction  which  have 
been  the  aftermath  of  all  such  attempts 
to  meet  financial  problems  throughout 
history. 

FRED  I.  KENT. 

“  Mr.  Kent  addressed  the  thirteenth  ” 
annual  convention  of  the  American 
Institute  of  Banking  last  week  in 
Chicago,  his  topic  being  "Sound 
_  Money.”  _ 


long-affiliated  with  the  National  Elec¬ 
tric  Light  Association,  faced  following 
the  dissolution  of  that  organization  and 
voiced  regret  at  the  difficulties  involved 
in  establishing  similar  relationships 
with  the  Edison  Electric  Institute. 
Some  form  of  affiliation  is  anticipated. 

Taxes  have  absorbed  much  effort  and 
attention  in  Canada  and  of  these  Mr. 
Parker  stated: 

“Looking  back  over  convention  re¬ 
ports  for  twenty  years.  I  find  that  taxa¬ 
tion  has  been  an  ever-recurring  topic 
for  discussion.  The  depression  through 
w'hich  we  are  passing  has  brought  home 
to  the  whole  world,  as  never  before,  the 
heavy  weight  carried  by  industry  and 
the  consuming  public  as  their  share  in 
carrying  the  cost  of  government. 

“I  do  not  think  that  any  privately 
owned  public  utility  objects  to  carrying 
a  fair  share  of  the  cost  of  necessary 
government.  As  the  burden  increases, 
however,  in  the  endeavor  for  public 
bodies  to  secure  additional  federal,  pro¬ 
vincial  and  municipal  revenues,  the  dis¬ 
crimination  resulting  when  rates  of 
publicity  and  privately  owned  utilities 
are  compared  becomes  more  and  more 
marked  and  is  a  very  unnatural  and  un¬ 
fair  handicap  to  private  industry  .  .  . 
the  hope  for  redress  seems  to  lie  in 
arousing  public  consciousness  by  pass¬ 
ing  on  taxation  levies  directly  to  the 
consumer  as  a  specific  charge  on  the 
monthly  bill.  This  is  already  being 
done  with  regard  to  municipal  levies. 

“Considerable  progress  during  the 
past  year,”  President  Parker  reported, 
“was  made  along  the  lines  of  load  build¬ 
ing.  The  use  of  electric-steam  genera¬ 
tors  is  not  new  to  Canada.  During  the 
past  year  several  large  installations 
have  been  made  and  this  use  of  large 
blocks  of  electrical  energy  which  may 
be  recovered  when  required  for  other 
industries  will  go  a  long  way  in  tiding 
over  the  condition  of  overproduction 
which  exists  in  some  sections. 

“While  industrial  loads  have  fallen 
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Utility  Stock  R  ise  Interrupted 


1927  1928  1929  1930  1931  1932  Join.  Feb.  Mar.  Apr.  May  June 

1933 

For  virtually  the  first  time  since  last  April,  barring  minor  changes, 
the  “Electrical  World”  average  of  utility  stock  shows  a  setback. 

.  This  week  32.7 ;  last  week  35.0. 

T 


off  to  some  extent,  steady  progress  has 
lieeii  made  in  all  provinces  in  the  appli¬ 
cation  of  electricity  to  domestic  pur¬ 
poses;  1933  will  register  a  very  marked 
advance  in  many  quarters  due  to  the 
exceptionally  advantageous  sales  schemes 
being  worked  out  for  such  load-building 
appliances  as  water  heaters.  It  would 
appear  that  a  new  era  in  the  merchan¬ 
dising  of  load-building  appliances  has 
been  inaugurated  in  Canada. 

“The  engineering  aspects  of  the  util¬ 
ity  business  have  not  changed  greatly 
except  as  better  ideas  for  system  assem¬ 
bly  and  system  layout  reduce  invest¬ 
ment  and  operating  costs.  Studies  have 
been  made  leading  to  a  more  general 
interchange  of  power  between  utilities 
by  means  of  the  network  principle  and 
this  will  evidently  lead  to  improvement 
in  system  load  factors  and  ultimate 
economy  in  plant  investment. 

"We  can  discern  nothing  in  the  next 
decade,”  concluded  Mr.  Parker,  “which 
indicates  any  limitations  upon  the  con¬ 
tinued  growth  and  use  of  electricity. 
On  the  contrary,  the  whole  trend  of 
technical  development  seems  to  confirm 
the  general  impression  that  electricity  is 
only  beginning  its  real  service  to  man¬ 
kind.  So  far  as  anything  can  be  cer¬ 
tain,  in  these  very  uncertain  times,  the 
electrical  industry  will  take  a  foremost 
place  in  the  development  of  Canada  for 
many  years  to  come.” 

Heat  uses  increase 

R.  J.  Beaumont  of  Shawinigan  Water 
&  Power  Company  related  successful 
efforts  to  increase  the  load  of  one  of 
the  larger  Canadian  utility  companies. 
He  outlined  plans  to  increase  consump¬ 
tion  through  the  sale  of  water  heaters 
and  hot-l)eds  and  the  rental  of  ranges 
which  showed  an  actual  50  per  cent  in¬ 
crease  in  installations  in  two  months 
over  the  previous  twelve  months.  Other 
\aluable  sources  for  the  development  of 
load  lies  in  the  heating  of  buildings  by 
electricity  and  through  increased  lamp 
.'ales. 

.\.  S.  Edgar  of  the  Canadian  General 


Electric  Company,  Ltd.,  pointed  the  way 
to  increased  sales  through  “ensemble 
selling  of  merchandise.”  Mr.  Edgar 
outlined  the  tremendous  possibilities  in 
increased  load  when  a  house  is  com¬ 
pletely  equipped  in  line  with  modern 
standards.  It  was  pointed  out  that  the 
kitchen  in  a  house  with  normal  equip¬ 
ment  means  an  annual  revenue  of  $58.59 
per  year,  on  a  rate  of  2.25  cents  per 
kilowatt-hour,  the  national  average  in 
Canada,  while  complete  modern  installa¬ 
tion  raises  it  to  $72.99. 

Taking  the  home  as  a  whole,  normal 
equipment  produces  a  revenue  of  $78.85 
per  home,  while  modern  eijuipment 
raises  this  amount  to  $167.60.  Mr.  Ed¬ 
gar  stated  that  about  88  per  cent  of  the 
possible  domestic  market  in  Canada  still 
awaits  development  and  that  the  newest 
efforts  of  the  manufacturers  to  open  this 
market  is  through  "ensemble'’  selling. 


the  aim  of  which  is  to  present  to  the 
prospects  a  picture  of  the  complete  elec¬ 
trical  kitchen,  the  complete  electrical 
laundry,  or  even  the  complete  electrical 
home. 

The  report  of  the  electrical  apparatus 
committee  was  responsible  for  a  long 
and  interesting  discussion  of  the  value 
as  a  load  builder  of  heating  houses  by 
electricity.  This  committee  presented 
a  report  which  covered  data  from  31 
residential  heating  installations  in  serv¬ 
ice  in  eastern  Canada  (  FIlectricai, 
World,  June  17,  page  780). 

Elections  for  the  season  1933-34  in¬ 
cluded:  President,  Alex  I).  Robb,  Ca¬ 
nadian  Niagara  Power  Company.  Ltd. : 
vice-presidents,  John  Mor.se,  Shawini¬ 
gan  Water  &  Power  Company ;  R.  B. 
Baxter.  Calgary  Power  Company,  Ltd., 
and  E.  H.  Adams,  British  Columbia 
Electric  Railway  Company,  Ltd. 


T  T  T 

Current  Earninqs  Reports  of  Electric  Liqht  and  Power  Companies 


OperatinK  Companies 

Per  OperaliiiK 


1933 

1932 

Cent 

Increase 

Rat 

1933 

io 

1932 

Detroit  Edison 
(Year  ended  May  31) 

Gross  earnings . 

$41,461,163 

$47,042,675 

—  11.9 

71 

67 

Net  earnings . 

11,809,824 

15.525.748 

—23.9 

Net  balance . 

5,401,453 

9,524,838 

—43.2 

Duquesne  Light 
(Year  end^  March  31) 

Gross  earnings . 

24,354.755 

27,188,072 

—  10.4 

44 

42 

Net  earnings . 

13,637,726 

15,765,884 

—13.5 

Net  balance . 

9,755.396 

12.165.381 

—  19.8 

Northern  States  Power  (Del.) 

(Year  ended  March  31) 

Gross  earnings . 

31,631,814 

33,934,827 

—  6.8 

60 

57 

Net  earnings . 

12,565,437 

14,734,040 

—  14.7 

-Net  balance . 

1,585,130 

3,843,729 

—58.5 

N  orthern  States  Pow'er  (Minn.) 

(Year  ended  March  31) 

Gross  earnings . 

27,735,914 

29,754.426 

—  6.7 

63 

58 

Net  earnings . 

10,295,881 

12.285,126 

—  16.2 

Net  balance . 

6,809.154 

8,884,984 

—23.4 

^Deficit. 

Qross  earnings  -(Operating  Companies)  Gross  operating  revenue.  (Holding 
'  mpanies)  Gross  operating  revenue  plus  other  income.  Net  earnings  —  Earn- 


Holding  Companies 


.American  Water  Works  A 
Electric  and  subsidiaries 
(Year  ended  April  30) 

1933 

1932 

Per 

Cent 

Increase 

Operating 
Ratio 
1933  1932 

Gross  earnings . 

$42,092,109 

$48,092,830 

—  12,5 

56  55 

Net  balance . 

1.691.003 

4,665,189 

—63.5 

Continental  Gas  &  Electric 
and  subsidiaries 


(Year  ended  .April  30) 


Gross  earnings . 

30,934,534 

30,870.638 

0  2 

65 

64 

Net  balance . 

1,492.454 

3.095,349 

—51,7 

Philadelphia  Company  and 
subsidiaries 


(Year  ended  March  31) 


Gross  earnings . 

46.981,340 

55.026,096 

—  14.6 

65 

61 

Net  balance . 

4.015,421 

8,790,271 

—54.5 

United  Light  A  Power  and 
subsidiaries 


Gross  earnings . 

75,124,524 

84,833.071  —11.5 

67 

65 

Net  balance . 

936.778* 

3,389,724  —172.5 

ings  after  deduction  from  gross  earnings  of  operating  expenses  taken  to  include 
taxes,  depreciation,  maintenace,  operating,  etc.  Net  balance  —  Balance  available 
from  income  for  common  stock  dividends. 
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Production  Mounting  Rapidly 
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During  the  week  ended  June  17  the  out¬ 
put  of  electric  light  and  power  stations, 
which  has  been  mounting  rapidly  dur¬ 
ing  the  past  three  months,  increased 
further  to  1,578,101,000  kw.-hr.,  accord¬ 
ing  to  the  Edison  Electric  Institute.  This 
constitutes  an  increase  of  2  per  cent 
over  the  preceding  week  and  brings  the 
excess  over  1932  to  9.5  per  cent,  com- 


this  time  by  18.2  per  cent  and  in  the 
Central  industrial  area  by  11.9  per  cent. 

Weekly  Output,  Millions  of  Kw.-Hr. 


Weekended  1933  1932  1931  1930 

June  17 .  1,578  1.442  1,610  1,698 

June  10 .  1,542  .1,435  1,621  1,707 

June  3 .  1,461  1,381  1,594  1,657 

May  27 .  1,494  1,425  1,602  1,660 

May  20 .  1,483  1,436  1,645  1,723 


per  cent  for  the  week  Cent  Change  from  Previous  Year 


Region 


pared  with  7.4 
of  June  10. 

In  addition  to  being  the  largest  thus 
far  in  1933,  the  latest  production  figure 
overshoots  anything  in  1932  except  dur¬ 
ing  the  first  few  weeks.  The  output  in 
New  England  surpassed  last  year’s  atunltedisttrtw 


- Week  Ended 

June  17  June  10 


New  England  alone .  +18.2  +14.5 

Middle  Atlantic .  +7.0  +7.2 

Central  industrial .  +11.9  +10.0 

Southern  States .  +13.6  +10.9 

Pacific  Coast .  —  1.4  —  5.3 

nited  States .  —  9.5  +7.4 


June  3 
+  12.1 
+  7.1 
+  7.3 
+  12.9 
—  2.3 
+  5.8 


Missouri  Board  Upheld 
by  State  Supreme  Court 

Refusal  of  the  Missouri  Public  Service 
(.'ommisison  to  permit  the  Union  Elec¬ 
tric  Light  &  Power  Company  of  St. 
Louis  to  acquire  and  hold  26  per  cent 
of  the  capital  stock  of  the  Laclede 
Power  &  Light  Company  (  Electrical 
World,  January  21,  page  85)  has  been 
sustained  by  the  Missouri  Supreme 
Court. 

This  decision  affirms  the  ruling  of  the 
Cole  County  Circuit  Court,  which  also 
upheld  the  state  commission.  The  com¬ 
mission  rejected  the  request  of  the 
Union  Electric  company  for  an  interest 
in  the  Laclede  company  on  the  grounds 
that  the  result  would  be  adverse  to 
public  interest.  Union  Electric  officials 
had  stated  that  the  purchase  of  the 
I^clede  Power  &  Light  stock  would  be 
the  opening  wedge  to  obtain  control  of 
the  smaller  company.  Referring  to  this 
the  opinion  of  Division  No.  1  of  the 
Supreme  Court  reads : 

“We  think  the  commission  might  be 
justified  in  considering  this  simile  as 
indeed  very  apt.  We  understand  a 
wedge  to  be  an  instrument  for  splitting 
some  other  things  wide  open.” 

Touching  on  the  contention  of  Union 


▼ 

Electric  that  a  monopoly  would  prove 
more  efficient  and  economical,  the  deci¬ 
sion  reads : 

“That  might  be  true  in  a  sparsely 
settled  section,  but  whether  it  is  true  in 
a  great  metropolitan  area  like  St.  Louis 
is  another  matter.  It  also  might  be 
better  from  the  standpoint  of  profit  for 
the  North  American  family  (North 
American  Company  controls  Union 
Electric),  but  whether  it  would,  under 
the  situation  now  existing,  be  better  for 
the  people  of  St.  Louis  is,  likewise,  an¬ 
other  matter.  These  are  questions  for 
the  commission  to  decide. 

“Theoretically,  an  absolute  monarchy 
is  the  most  efficient  and  economical  form 
of  government.  As  a  practical  matter, 
however,  the  lessons  of  history  show 
that  human  nature  is  not  strong  enough 
continuously  to  withstand  the  strain  of 
temptations  which  come  with  absolute 
power.” 

It  then  added  the  court  was  of  the 
opinion  that  it  was  not  the  purpose  of 
the  Public  Service  Commission  act  to 
place  each  form  of  public  utility  under 
the  control  of  one  corporation,  although 
admitting  it  was  the  commission  func¬ 
tion  to  restrain  cut-throat  competition, 
on  the  theory  it  was  destructive  and 
that  the  public  must  pay  for  such  de¬ 
struction. 


Laclede  Power  &  Light  is  controlled 
by  the  Utilities  Power  &  Light  Corpora¬ 
tion  of  Chicago,  which  also  controls  the 
Laclede  Gas  Light  Company  of  St. 
Louis. 

Louis  H.  Egan,  president  of  Union 
Electric,  has  a  suit  pending  in  the  St. 
Louis  Circuit  Court  to  force  Laclede 
Power  &  Light  to  recognize  him  as  a 
director  under  votes  cast  by  the  holder 
of  the  voting  trust  certificates  the  Union 
Electric  seeks  legally  to  own. 

The  request  of  Union  Electric  to  ac¬ 
quire  and  hold  the  Laclede  stock  was 
rejected  by  the  state  commission  in 
April,  1922,  but  the  company  appealed 
from  that  ruling  to  the  Cole  Count} 
Circuit  Court  and  then  to  the  Supreme 
Court.  It  now  has  an  opportunity  to  file 
a  motion  for  a  rehearing. 

T 

British  Electricity  Board 
Floats  $32,000,000  Issue 

Adding  to  the  £36,000,000  of  its  stock 
now  in  the  hands  of  the  public,  the  Brit¬ 
ish  Central  Electricity  Board  made  a 
public  offering  of  an  additional  £8,00(1,- 
000  early  this  month  at  the  rate  of  3j 
per  cent  and  at  a  price  of  93^.  Stock 
now  outstanding,  and  with  which  this 
issue  rates  pari  passu,  bears  returns  of 
4,  5  and  4i  per  cent.  So  popular  are 
electrical  investments  in  England  at 
present  that  not  only  was  the  issue  of¬ 
fered  to  yield  an  unusually  low  return, 
but  the  books  were  left  open  to  sub¬ 
scription  less  than  one  day. 

“Stock”  in  British  finance  may,  as  in 
the  case  of  these  issues,  bear  definite 
interest  rates  and  have  definite  terms 
for  existence.  The  present  issue  ma¬ 
tures  in  1993. 

T 

British  E.  D.  A.  Plans  Changes 
to  Become  Trade  Association 

Proposed  changes  in  the  constitution  of 
the  British  Electrical  Development  A^'- 
sociation  to  take  the  form  of  amended 
articles  of  association  are  to  be  placed 
before  an  extraordinary  meeting  of  tlie 
association  at  an  early  date. 

As  recommended  by  the  E.D.A.  Coun¬ 
cil,  membership  would  be  restricted  to 
authorized  electricity  supply  undertak¬ 
ings,  the  Central  Electricity  Boanl 
would  be  admitted  to  membership,  a  new 
council  to  be  composed  of  members  of 
the  central  board,  municipal  plant  mem¬ 
bers  and  members  of  joint  projects 
would  be  formed,  and  manufacturers,  as 
in  the  case  of  our  own  Edison  Electric 
Institute,  would  not  be  eligible  for  mem¬ 
bership.  The  plan  is  said  to  be  patterned 
to  some  extent  after  tliat  of  E.E.L,  but 
without  some  of  its  more  rigorous  pro¬ 
visions  as  to  member  conduct. 


814 


ELECTRICAL  WORLD  — /wn^  24, 


I 


[ 

I 

II 

I 


i 


Indoor  Sodium  Lamps 
Have  Been  Developed 

Sodium-vapor  lamps  are  proceeding  to 
further  development  and  refinement 
along  several  lines.  What  is  said  to  be 
the  first  public  installation  of  such 
equipment  indoors  was  demonstrated  by 
VVestinghouse  engineers  before  the  New 
Jersey  Industrial  Conference  at  An¬ 
dover,  N.  J.,  last  week.  These  sources 
operate  on  alternating  current  and  each 
lamp,  while  rated  at  60  watts,  produced 
the  light  equivalent  of  a  200-watt  in¬ 
candescent  type  source. 

In  discussing  these  lamps  John  W, 
Marden  of  the  Westinghouse  Lamp 
Company  pointed  out : 

“Though  representing  a  vast  step 
forward  in  the  design  of  artificial  light 
sources  because  of  its  high  efficiency, 
which  is  in  the  order  of  40  to  60  lumens 
l)er  watt  as  compared  to  15  lumens  per 
watt  for  an  ordinary  tungsten-filament 
lamp,  the  effect  of  the  yellow  light  from 
the  sodium  lamp  may  make  it  unsatis¬ 
factory  with  color  playing  such  a  large 
part  in  our  daily  living  habits. 

“One  could  hardly  expect  the  house¬ 
wife  of  today  to  adopt  a  lamp  for  its 
high  efficiency  and  cheap  operation 
when  it  would  turn  her  gayly  colored 
kitchen  or  bathroom  into  a  drab,  life¬ 
less  room,  uninviting  to  the  eye.  Yet 
in  a  room  decorated  with  black  and 
gold,  as  perhaps  in  hotel  lounging  areas, 
the  yellow  light  would  lend  a  fascinating 
sheen  to  the  decorative  motif.  Possi¬ 
bilities  in  the  same  direction  might 
eventually  prove  valuable  for  spectacu¬ 
lar  effects  on  the  stage. 

“Metal  vapor  lamps  will  no  doubt 
have  considerable  influence  on  the  lamp 
industry  in  the  future,  but  they  will 
never  displace  the  tungsten-filament 
lamp  any  more  than  the  airplane  has 
replaced  the  automobile. 

“The  sodium  lamp  has  greatest  possi¬ 
bilities  for  that  type  of  illumination 
under  which  the  eye  must  observe  pre¬ 
cision  operations,  since  the  strong 
monochromatic  yellow  light  permits  the 
eye  to  function  more  efficiently  and  rest- 
fully  over  a  long  period.  Any  immedi¬ 
ate  application  of  sodium  light  in  in¬ 
dustry,  however,  will  probably  occur 
where  the  color  effect  is  not  objection¬ 
able  and  where  the  handling  of  small 
objects  or  close  inspection  work  requires 
high  visual  acuitv.” 

T 

One-Year  Test  for  Kootenay 

'I'ontative  agreement  providing  for  a 
o’le-year  test  of  water  storage  plans  in 
the  Kootenay  River  has  been  reached  by 
tlie  West  Kootenay  Power  Company  of 
I’ritish  Columbia  and  the  settlers  in  the 
K')otenay  Valley  of  northern  Idaho,  ac- 
ci^rding  to  the  announcement  of  At- 
ti.vney-General  Bert  Miller.  Settlers  in 
ti  e  Kootenay  Valley  had  protested  the 


plan  of  the  power  company  to  store 
water  in  the  area  with  a  dam  in  the 
Kootenay  River  because  of  their  fear 
that  their  drainage  districts  would  be 
imperiled.  The  question  has  been  con¬ 
sidered  by  an  international  joint  claims 
commission  meeting  at  Spokane,  Wash. 
At  this  meeting  the  power  company  pro¬ 
posed  the  one-year  test. 

T 

Sodium-Vapor  Lamps  Used 
on  Half  Mile  of  Hishway 

Sodium-vapor  lamps  for  street  lighting, 
long  since  spectacularly  installed  in  Hol¬ 
land  (Electrical  World,  August  20, 

1932,  page  233)  and  England  (Novem¬ 
ber  26,  1932,  page  713,  and  April  1, 

1933,  page  409)  have  at  last  achieved 
practical  application  in  the  United 
States.  For  i  mile  along  the  Balltown 
Road,  near  Schenectady,  N.  Y.,  General 
Electric  engineers,  in  collaboration  with 
those  of  the  New  York  Power  &  Light 
Corporation,  have  installed  22  lighting 


units,  not  more  than  eighteen  of  which 
will  be  lighted  at  any  one  time.  These 
have  been  so  placed  that  they  may  be 
demonstrated  in  spacing  combinations  of 
125,  250  or  500  ft. 

Most  important  of  the  advantages  of 
this  type  of  source  is  the  comparatively 
high  efficiency  afforded.  They  can  be 
manufactured  with  two  to  three  times 
the  efficiency  of  the  tungsten-filament 
incandescent  lamp  and  there  are  indica¬ 
tions  that  even  greater  efficiencies  will 
be  obtained  eventually. 

The  lamps  just  placed  in  service  are 
equipped  with  a  special  type  of  reflector, 
resembling  a  “floppy  bonnet,”  designed 
to  put  the  light  on  the  road  rather  than 
to  distribute  it  in  all  directions.  By 
means  of  a  photoelectric  control  they 
are  turned  on  automatically  when  dark¬ 
ness  falls. 


Makes  seeing  easier 

The  arc  in  these  lamps  has  the  ap¬ 
pearance  of  a  neon  discharge,  somewhat 
red  in  color,  when  the  current  is  turned 
on.  As  the  lamp  is  warmed  by  its 
heater  element,  and  the  arc  and  the  pres- 
.sure  of  the  sodium  increases,  the  light 


Major  New  Corrstruction 
This  Week 

Kansas  City,  Kan.,  has  authorized  plans 
For  first  section  of  underground  transmis¬ 
sion  system  to  cost  Si  75,000.  Plans  for 
other  sections  will  follow  at  early  date. 
Total  cost  S500,000  with  conduits,  cables 
and  accessory  equipment. 

Heavy-duty  motors,  controls,  pumping 
machinery,  etc^  will  be  installed  by 
Canfield  Oil  Company  at  Coraopolis, 
Pa.  Cost  about  $100,000. 

Pelican  Brewing  Company,  New  Orleans, 
La.,  plans  brewery  with  power  station 
adjoining.  A  S250,000  project. 

Motors,  controls,  transformers,  conveyors 
and  loaders  will  be  installed  in  city- 
owned  incinerator  plant  at  Cleveland, 
Ohio.  Bids  to  be  asked  in  July.  Cost 
about  $700,000. 

Hyde  Park  Breweries  Association,  Inc., 
St.  Louis,  Mo.,  will  remodel  and  equip 
Hyde  Park,  Lafayette  and  Wainwright 
plants  at  cost  of  about  $500,000. 

Motors,  controls,  conveyors,  etc.,  will  be 
installed  in  shatterproof  sheet  glass  plant 
of  Libbey-Owens-Ford  Glass  Company, 
Toledo,  Ohio.  Cost  $100,000. 

Machine  drives,  motors,  controls,  etc., 
will  be  installed  in  Los  Angeles,  Calif., 
paint  and  varnish  plant  of  Pittsburgh  Plate 
Glass  Company.  Cost  over  $1 00,000. 
Crescent  Brewing  Company,  Joplin,  Mo., 
plans  brewery  with  electric  refrigerating 
unit.  Cost  over  $300,000. 


becomes  yellow.  At  first  glance  the 
light  from  the  new  lamps  seems 
markedly  dim  in  comparison  with  in¬ 
candescent  or  arc  lamps,  but  seeing  is 
actually  made  easier  by  the  reduced 
glare  and  the  monochromatic  quality  of 
the  light.  Sodium  lamps  for  the  same 
wattage  input  give  about  2i  times  the 
light  output  of  the  incandescent  lamp. 
This  fact,  together  with  the  improve¬ 
ment  in  vision  under  monochromatic 
light  at  low  intensities,  indicates  a  great 
increase  in  visual  efficiency  over  the 
present-day  highway  lighting  systems, 
without  an  increase  in  current  consump¬ 
tion.  This  will  be  partly  offset  by  in¬ 
creased  installation  expense. 

The  lamp  itself  is  a  gaseous  discharge 
device,  mounted  within  a  “thermos 
bottle”  to  conserve  heat  and  maintain 
the  sodium  at  about  480  deg.  F.  It  is  7  in. 
long  and  less  than  3  in.  in  diameter  and 
fits  closely  within  the  “thermos”  globe. 
The  lamp  wattage  is  about  80  to  90  and 
the  light  output  aliout  4,000  lumens, 
equivalent  to  the  400-cp.  “Mazda”  lamp, 
which  consumes  215  watts. 

▼ 


New  York  Metal  Prices 

June  13.  1933  June  20.  1933 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

Lead,  Am.  S.  ft  R.  price. 

8.00 

4.20 

8.00 

4.20 

Antimony . 

6.50 

6.50 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

4.65 

4.65 

Tin,  Straits . 

45.25 

44.625 

Aluminum,  99  per  cent . . 

23.30 

23.30 
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As  to  Rates — — 

•  In  a  cross-petition  filed  recently  by 
the  I'inningham  Electric  Company  in¬ 
crease  of  street  car  fare  from  7  to  10 
cents  is  asked  in  the  event  of  the  Ala¬ 
bama  Public  Service  Commission's  de¬ 
ciding  to  order  a  decrease  in  the 
company’s  service  rates  (  Electrical 
World,  June  10,  page  745).  Opposition 
to  severance  of  the  electric  and  trans¬ 
portation  divisions  of  the  company  for 
rate-making  purposes  is  voiced  in  the 
petition. 

•  Investigation  into  the  rates  and  rate 
structures  of  the  Syracuse  Lighting 
Company,  the  Buffalo  General  Electric 
Company  and  the  Niagara,  Lockport  & 
Ontario  Power  Company  has  been  or¬ 
dered  by  the  New  York  Public  Service 
Commission. 

•  In  a  decision  handed  down  by  Justice 
Schenck  of  Albany,  N.  Y.,  the  Rockland 
Light  &  Power  Company  has  been 
granted  a  stay  against  an  order  of  the 
commission  directing  it  to  file  a  tem¬ 
porary  schedule  of  reduced  rates,  pend¬ 
ing  final  adjudication  of  a  rate  case 
pending  in  the  Appellate  Division.  Pub¬ 
lic  utility  rate  experts  have  expressed 
the  opinion  that  the  ruling  would  block 
the  Public  Service  Commission  in  its 
plan  to  order  temporary  rate  cuts 
throughout  the  state.  Commission  views 
differ  from  those  of  utility  executives. 
It  was  pointed  out  on  hehalf  of  the  com¬ 
mission  that  the  decision  specifically  re¬ 
frained  from  passing  on  the  merits  of 
the  commission’s  order  in  the  Rockland 
case,  since  that  order  was  under  review 
by  the  Appellate  Division.  It  merely 
held  that  a  stay  would  be  granted  against 
the  temporary  rates  because  of  errors 
on  the  part  of  the  commission  in  con¬ 
sidering  certain  evidence  at  hearings. 

•  In  a  presentment  to  Supreme  Court 
Justice  Edward  Riegelmann  the  Queens 
County  (N.  Y.)  grand  jury  has  recom¬ 
mended  that  Governor  Lehman  bring 
about  a  legislative  inquiry  into  utility 
operations  and  rates,  with  special  refer¬ 
ence  to  New  York  City.  The  grand 
jury,  whose  investigation  lasted  two 
months,  found  that  “perhaps  we  are  not 
entirely  justified  at  this  time  in  assert¬ 
ing  that  utility  rates  in  Queens  County 
are  too  high.’’  The  presentment  found 
that  rates  had  not  decreased  from  the 
1929  peak,  although  commodity  costs  of 
the  companies  serving  Queens  had 
dropped  by  40  per  cent  and  wages  had 
l)een  lowered.  Governor  Lehman  was 
urged  to  call  a  special  legislative  session 
to  act  upon  the  utility  situation. 

•  On  the  ground  that  revenues  have 
decreased,  taxes  have  increased  and  bid 
fair  to  be  still  greater,  and  that  man¬ 
agerial  expenses  if  cut  in  half  would 
have  little  effect  on  dividends,  the 
Massachusetts  Department  of  Public 
Utilities  last  week  issued  a  finding  dis¬ 
missing  the  petition  of  customers  of  the 


New  Bedford  Gas  &  Edison  Light  Com¬ 
pany  for  lower  rates  for  gas  and  elec¬ 
tricity.  In  a  dissenting  report  Com¬ 
missioner  Webber  attacked  the  manage¬ 
ment  contracts  in  force  between  New 
Bedford  Gas  and  servicing  companies  of 
the  Associated  Gas  &  Electric  System. 

•  Renewed  demands  for  an  immediate 
cut  of  10  per  cent  in  electricity  rates 
and  for  an  appraisal  of  the  Detroit 
Edison  Company’s  properties  on  which 
to  base  new  rates  will  be  made  under 
a  resolution  adopted  by  the  Detroit  City 
Council.  The  request  will  be  directed  to 
the  Governor,  Attorney-General  and 
Public  Utilities  Commission  of  Michigan. 

•  Central  Power  Company  of  Nebraska 
has  asked  the  federal  court  to  enjoin 
the  Council  of  Nebraska  City  from  en¬ 
forcing  new  schedules  of  rates  for  elec¬ 
tric  energy,  gas  and  water  service, 
which  it  asserts  to  be  confiscatory  and 
if  in  operation  for  the  last  year  would 
not  have  yielded  net  income  sufficient  to 
meet  its  bond  interest. 

•  Present  electric  rates  charged  by  the 
Union  Gas  &  Electric  Company,  Cincin¬ 
nati,  will  prevail  until  September  15  if 
Council  enacts  an  interim  rate  ordinance 
introduced  by  the  chairman  of  the  public 
utilities  committee.  Present  ordinance 
expires  June  30,  but  representatives  of 
the  Burns  &  McDonnell  Engineering 
Company,  who  are  compiling  data  and 
obtaining  facts  which  will  enable  them 
to  recommend  a  new  rate  (Electrical 
World,  March  18,  page  344),  have  not 
yet  completed  their  work.  The  ordi¬ 
nance  recently  introduced,  extending  the 
present  rates  from  June  30  until  Septem¬ 
ber  15,  has  been  referred  to  the  public 
utilities  committee  of  the  city  Council. 

Illinois  dividend  cuts 

•  Eollowing  the  conference  with  James 
Simpson  and  George  A.  Ranney,  chair¬ 
man  and  vice-chairman  of  the  Common¬ 
wealth  Edison  Company,  the  Peoples 
Gas  Light  &  Coke  Company  and  the 
Public  Service  Company  of  Northern 
Illinois  (Electrical  World,  June  17, 
page  784),  Benjamin  F.  Lindheimer, 
chairman  of  the  Illinois  Commerce 
Commission,  has  announced  that  re¬ 
duced  rates  on  electricity  and  gas  in 
Chicago  and  suburbs  will  become  effec¬ 
tive  July  1.  The  amount  of  the  reduc¬ 
tion  was  not  given,  Mr.  Lindheimer  ex¬ 
plained,  because  the  utilities  offered  a 
reduction  of  approximately  $4,000,000  a 
year,  based  on  1932  business,  and  the 
commerce  commission  asked  for  a  much 
greater  reduction. 

•  Dividend  cuts  of  not  more  than  20 
per  cent  in  the  case  of  Commonwealth 
Edison  and  Peoples  Gas  Light  &  Coke 
companies  and  of  at  least  20  per  cent 
in  the  case  of  Public  Service  Company 
of  Northern  Illinois  were  assured  ac¬ 
cording  to  statements  by  management  as 
the  result  of  the  aggregate  annual 
revenue  loss  of  $4,549,036  which  those 


three  organizations  will  suffer  through 
the  rate  cut  plan  to  be  made  effecti\e 
July  1.  As  the  Illinois  Commerce  Com¬ 
mission  and  the  utilities  were  unable  to 
agree  on  a  final  reduction  the  com¬ 
panies’  offer  of  a  3  per  cent  slash  is  to 
l)e  put  into  effect  temporarily. 

Tennessee  slash  protested 

•  Tennessee  Electric  Power  Company 
has  filed  a  protest  with  the  State  Rail¬ 
road  and  Public  Utilities  Commission  to 
the  recent  order  reducing  rates  for 
residential  lighting  in  some  250  mu¬ 
nicipalities  of  Tennessee  (Electrical 
World,  June  10,  page  745),  but  advises 
the  commission  that  “while  taking  ex¬ 
ception  to  the  order  and  filing  this  pr(j- 
test,  it  will  attempt  to  operate  its 
property  under  the  rates  as  set  out, 
reserving,  however,  all  of  its  rights 
under  the  Constitutions  of  the  State  of 
Tennes.see  and  of  the  United  States  of 
America  to  have  a  hearing  in  this  mat¬ 
ter  and  to  have  the  rates  changed  or 
revised  so  as  to  produce  the  revenue 
which  the  company  is  entitled  to  earn 
on  its  property  used  and  useful  in  the 
public  service.”  The  company  asserts 
that  “the  revenues  of  this  company  are 
not  at  this  time  producing  a  reasonable 
return.” 

•  Investigation  of  street  lighting  rate^ 
in  the  cities  and  towns  of  the  State  of 
Washington  has  been  instituted  by  E. 
K.  Murray,  director  of  the  state  Depart¬ 
ment  of  Public  Works.  It  is  hoped  to 
establish  uniformity  in  rates  and  to 
eliminate  alleged  discrimination. 

•  An  appropriation  of  $100,000  has  been 
asked  by  the  New  Jersey  Board  of 
Public  Utility  Commissioners  for  an  in¬ 
vestigation  of  the  rates  charged  by  elec¬ 
tric  and  gas  utilities  of  that  state. 
Thomas  N.  McCarter,  president  of  tlie 
Public  Service  Corporation  of  New 
Jersey,  in  defending  the  charges  of  the 
electric  and  gas  company,  pointed  to  nu¬ 
merous  reductions  since  1924,  and  stated : 
“If  we  are  to  have  a  rate  case,  the  com¬ 
pany  will  be  prepared  to  contest  it  to 
the  end.” 

•  Offer  of  an  8  per  cent  rate  reduction 
for  Wabash,  Ind.,  instead  of  the  15  per 
cent  for  which  the  Mayor  has  been 
contending,  has  brought  city  officials 
back  to  the  discussion  of  a  possible 
municipal  plant.  Wabash  is  served  by 
the  Northern  Indiana  Power  Company. 

•  Effective  August  1,  by  order  of  the 
Massachusetts  Department  of  Public 
Utilities,  the  Cambridge  Electric  Light 
Company  will  reduce  its  rates  to  do¬ 
mestic  customers.  In  brief,  the  reduc¬ 
tion  takes  the  form  of  applying  the 
present  charge  of  5  cents  a  kilowatt- 
hour  to  the  first  75  kw.-hr.  instead  of  the 
first  2,000  and  of  billing  excess  energy 
at  2.5  cents  instead  of  4  cents. 

•  Vigorous  defense  of  the  pen.ilty 
charge  imposed  by  Kansas  City  utilites 
was  presented  before  the  Missouri  P  ib- 
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lie  Service  Coniniission  at  hearings 
last  week.  C.  C.  Smith,  vice-president 
Kansas  City  I’ower  &  Light  Company, 
testified  that  his  company  lost  nearly 
Svl.OOO  last  year  in  the  collection  of  de¬ 
li  iKiuent  accounts  and  that  the  10  per 
cent  penalty  imposed  is  only  provided  to 
reduce  this  expense.  It  cost  $88,000  in 
1932  to  collect  such  items,  Mr.  Smith 
testified,  while  the  penalty  impost 
brought  in  hut  $85,000. 

T 

Employees’  Loan  Plan  Works 

During  the  6^  years  that  it  has  been  in 
operation  the  General  Electric  Employ¬ 
ees’  Relief  and  Loan  Plan  has  loaned 
$565,600  to  members,  of  which  a  total 
of  $465,900  has  been  repaid.  Loans 
now  outstanding  amount  to  $9‘^>,700  and 
repayments  are  being  made  by  deduc¬ 
tions  from  the  wages  of  members  when 
working. 

T 

Missouri  Hydros  Opposed 

Missouri  Association  of  Municipal 
Ctilities  at  its  annual  convention 
unanimously  approved  a  resolution  in 
opposition  to  the  construction  of  hydro¬ 
electric  (latrs  an  1  power  plants  on  any 
Mi>?.ouri  rivers  and  the  Missouri  Gen¬ 
eral  .\ssembly  was  requested  to  take 
steps  to  “preserve  the  economical  and 
lesthetic  values  of  water-power  sites  in 


Missouri  against  wasteful  and  specu¬ 
lative  exploitation  by  private  interests.’’ 
The  state  lawmakers  have  also  been  re- 
(luested  to  enact  legislation  requiring  a 
two-thirds  majority  vote  in  cities  of  all 
classes  in  the  granting  of  any  franchises 
to  privately  owned  and  operated  public 
utilities. 

T 

Would  Settle  Abitibi  Claims 

Instructions  have  heen  issued  by  the 
(Ontario  government  to  the  Hydro-Elec¬ 
tric  Power  Commission  to  negotiate  with 
any  creditor  having  a  claim  outstand¬ 
ing  against  the  Ontario  Power  Service 
Corporation,  whose  unfinished  Abitibi 
Canyon  power  development  has  been 
taken  over  by  the  province.  Total  of 
such  claims  is  reported  to  range  be¬ 
tween  $4.500.0(K)  and  $5,000,000. 

T 

Georgia  Power  Shortens  Week 

All  employees  of  the  Georgia  Power 
Company  have  been  placed  on  a  five- 
day  week  basis,  it  is  announced  by 
Preston  S.  Arkwright,  president  of  the 
company.  The  five-day  week,  in  effect 
some  time  with  the  street  railway  and 
other  “operating”  departments  of  the 
company,  has  been  extended  to  the  of¬ 
fices  of  the  company.  Stores  in  all 
parts  of  the  state  will  be  closed  all  day 
.Saturdays  under  the  new  arrangement. 


“Show  Train”  for  England 

Not  to  be  outdone  by  the  “42d  Street 
Special”  (  F!lectrical  World,  March 
25,  page  375),  England  has  adopted  the 
“show  train”  as  a  method  of  popular¬ 
izing  new  lines  of  appliances  and  of 
bringing  the  story  of  electricity  to  the 
hinterlands.  Off  on  a  three  months  tour 
of  Britain,  beginning  late  in  May,  went 
the  three-car  train  of  J.  S.  Fry  &  Son 
resplendent  in  blue  and  gold.  <9ne  car 
serves  as  a  showroom,  another  as  sleep¬ 
ing  quarters  for  employees  and  the  third 
as  a  storeroom  and  source  of  electrical 
energv  supplv. 

T 

Canadian  Electrical  Facts 

-Kccording  to  the  news  letter  of  the 
Canadian  Electrical  Association,  elec¬ 
tric-steam  generator  installations  in  the 
Dominion  total  1 ,365,00<)  kw.  at  present. 
The  total  value  of  power  so  consumed 
appro.ximates  $2,888,000  a  year.  Ca¬ 
nadian  generating  stations  produced 
1.295,081.000  kw.-hr.  in  .April  of  this 
year.  Exports  amounted  to  35,272,<XXJ 
kw.-hr. 

T 

Utility  Wins  Tampering  Suit 

Settlement  of  a  meter-tampering  case 
has  been  effected  in  the  Circuit  Court  at 
Salem,  Ind.,  through  a  jury  verdict  in 
favor  of  the  defendant  in  a  suit  for 
$1,000  damages  by  Roy  Wayman  against 
the  Public  Service  Company  of  Indiana. 
Plaintiff  alleged  inconvenience  and 
humiliation  resulting  from  the  removal 
of  an  electric  meter  from  his  home  by 
the  utiltiy  and  suspension  of  service 
until  he  paid  for  the  damage  to  the 
meter  and  an  estimated  charge  for  elec¬ 
tricity  unrecorded  by  the  meter.  The 
company  claimed  that  when  the  meter 
was  removed  employees  found  specific 
evidences  of  tampering. 

▼ 

Granite  City  (III.)  Municipal 

Contracts  for  a  preliminary  survey  of 
plans  to  establish  a  municipal  light  an<l 
power  plant  and  distribution  system  in 
(iranite  City,  111.,  have  been  entered  into 
by  the  Granite  City  Council.  The  Coun¬ 
cil  contemplates  financing  by  the  issu¬ 
ance  of  certificates  or  bonds  against 
the  plant  and  revenue  so  that  the  gen¬ 
eral  jniblic  debts  of  the  community  will 
not  be  increased.  A  self-liquidating 
loan  from  the  Reconstruction  Finance 
Corporation  is  also  under  consideration. 
V’^oters  of  Granite  City  at  the  munici¬ 
pal  elections  held  on  April  4,  1933,  ap¬ 
proved  a  proposal  that  the  city  con¬ 
struct.  maintain  and  operate  its  own 
water  works  and  light  and  power  plant, 
but  funds  for  the  financing  of  the  proj¬ 
ects  were  not  voted  at  that  election.  The 
franchise  of  the  Illinois  Power  &  Light 
Corporation  for  supplying  electricity  in 
Granite  City  does  not  expire  until  1936. 


Electric  Lights  Bejewel  St.  Peter’s 


lHlernatii)nal 

Thousands  of  electric  incandescents  outlined  St.  Peter’s  Cathedral  in 
Rome  during  the  impressive  ceremonies  this  month  which  marked  the 
canonization  of  Andre  Hubert  Fournet.  Thus  once  more  have  modern 
facilities  assisted  in  the  drama  and  pageantry  that  ever  effectively  is 
used  in  connection  with  religious  ceremonies.  An  audience  of  more 
than  50,000  persons  attended  this  spectacle.  » 
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EDITORIALS 


L.W.W.MORROW 
/id  it  or 


The  government  as  a  partner 

WHAT  is  the  executive  partner  of  industry 
going  to  do  with  his  big  stick?  Shall  the 
electrical  industry  rush  to  Washington  and  grab 
hold  of  the  stick,  either  in  fear  or  in  expectation 
of  having  it  used  to  its  advantage,  or  shall  it  stay 
home  and  capitalize  upon  the  present  up-turn  in 
business? 

There  is  no  necessity  for  precipitate  action. 
More  than  1 00  codes  of  practice  have  already  been 
submitted  to  the  administration  or  are  ready  for 
submission.  The  industrial  recovery  act  is  a  labor 
act  and  the  primary  questions  applied  to  each  code 
will  be:  What  is  your  minimum  wage  and  your 
maximum  hours  of  labor?  Will  you  raise  wages 
and  will  you  employ  more  people  under  this  code? 
Any  industry  that  goes  to  Washington  expecting 
to  get  approval  of  price  agreements  as  a  primary 
part  of  its  code  will  be  shown  the  door,  politely 
but  firmly. 

Under  these  conditions  and  with  a  full  recog¬ 
nition  of  the  time  required  to  administer  the  act 
for  all  industries  there  is  no  need  for  the  electrical 
industry  to  be  hasty  in  action  or  fearful  of  gov¬ 
ernmental  interference.  It  is  a  relatively  small 
industry  and  has  splendid  labor  conditions.  It 
needs  more  sales,  and  governmental  intervention 
will  not  obtain  them. 

Manufacturers,  wholesalers  and  retailers  should 
appoint  a  joint  committee  at  once,  however,  to 
draw  up  a  code  for  the  entire  industry.  There 
must  be  unity  in  this  code  for  all  these  parties  and 
the  code  should  be  specific  as  well  as  supported  by 
data  before  it  is  submitted  to  Washington  for 
approval.  There  should  be  no  delay  in  starting 
this  work. 

While  this  necessary  work  is  going  on  to  co¬ 
operate  with  the  government  and  to  carry  out  the 
act  the  rank  and  file  of  the  industry  should  go 
about  their  business  and  earn  a  greater  prosperity. 


They  should  have  no  fear  that  drastic  govern¬ 
mental  interference  will  be  had  immediately  so 
long  as  the  industry  continues  to  sell  its  markets 
and  improve  Its  standards  of  business  conduct. 
Basic  industries  necessarily  will  serve  as  trial 
horses  for  the  government  to  ride.  In  summary, 
therefore,  it  is  our  belief  that  the  electrical  Industry- 
should  go  to  work  at  once  to  develop  a  sound  and 
complete  program  for  carrying  out  the  far-reach¬ 
ing  permissive  powers  of  the  act,  but  It  should  not 
permit  the  act  to  distract  its  attention  from  its 
markets  or  persuade  it  to  rush  to  Washington  with 
a  hastily  compiled  and  ill-considered  program. 

Kansas  corrects  its  mistake 
on  merchandising 

Restrictions  imposed  against  the  sale  of 
domestic  appliances  at  retail  by  power  com¬ 
panies  in  two  states  have  just  been  removed.  The 
Supreme  Court  of  Kansas  has  ruled  that  the  Kansas 
state  law  is  unconstitutional,  being  in  violation  of 
the  Fourteenth  Amendment,  since  it  discriminates 
against  the  public  utility,  in  permitting  others  to 
merchandise  and  denying  it  that  right.  The  court 
held  that  its  franchise  entitled  a  utility  company  to 
thus  promote  and  further  the  development  of  its 
business.  Also  the  state  Appellate  Court  of  Texas 
has  dissolved  an  injunction,  granted  some  time  ago, 
against  the  San  Antonio  Public  Service  Companv, 
forbidding  it  to  sell  electric  and  gas  appliances. 
Here  too  the  court  held  that  the  sale  of  load-buIKl- 
ing  appliances  is  a  proper  function  of  the  utility’s 
business.  In  other  words,  calm  judgment  is  begin¬ 
ning  to  assert  Itself  in  this  matter  and,  as  usual, 
“truth  beareth  away  the  victory.” 

Time  is  going  to  demonstrate  that  all  the  agita 
tion  against  the  merchandising  of  appliances  b- 
power  and  gas  companies  has  been  a  grave  mistak- . 
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in  which  both  sides  have  shared.  Certain  electric 
and  gas  utilities,  inexpert  in  retail  selling,  estab¬ 
lished  merchandising  policies  that  were  unfair  to 
the  local  dealers  who  were  competing  with  them. 
Exasperated  at  their  inability  to  secure  redress, 
these  dealers  started  an  agitation,  through  their 
national  associations,  and  legislation  w^as  intro¬ 
duced  in  many  states.  Kansas  and  Oklahoma 
passed  prohibitory  laws.  And  when  the  power  and 
gas  companies  quit  merchandising  the  mail  order 
houses  and  chain  stores  stepped  in  and  grabbed  the 
business  at  cut  prices.  The  net  result  was  that  the 
dealers  gained  nothing  and  destroyed  the  most 
creative  influence  for  market  development. 

All  this  is  gradually  being  found  out,  and  as  it 
becomes  more  fully  understood  the  right  of  the 
power  company  to  build  its  load  by  merchandising 
domestic  appliances  will  no  longer  be  questioned. 
For  it  is  more  than  a  right.  It  is  a  responsibility. 
Without  organized  load  building  the  market  does 
not  grow  and  the  dealer’s  business  languishes  also, 
d'his  places  an  obligation  on  the  utility  to  go  for¬ 
ward  and  develop  the  use  of  electricity  in  the 
interests  of  the  trade  and  the  public,  as  well  as  of 
its  own  stockholders. 

To  save  the  pedestrian 

The  Massachusetts  Safety  Council  will  make 
pedestrian  protection  its  major  problem  for 
1933;  recent  analyses  of  accidents  on  highways  by 
insurance  engineers  emphasize  the  perils  of  de¬ 
pending  on  headlights  alone  to  pick  up  walking 
silhouettes  after  dark,  and  the  appalling  loss  of 
life  traceable  to  inadequate  illumination  in  both 
city  and  country  justifies  carefully  planned  co¬ 
operative  action  against  this  grave  menace. 

Circumferential,  by-pass,  air-line  and  point-to- 
point  highway  construction  automatically  creates 
serious  pedestrian  problems  which  can  be  mini¬ 
mized  or  completely  solved  by  street  and  road¬ 
way  lighting  fitted  to  local  conditions  of  visibility, 
electrical  supply  and  cost  limitations.  Traffic  sig¬ 
nals  aid  vehicular  movement,  but  need  to  be  sup¬ 
plemented  for  pedestrian  protection  by  fixed  light¬ 
ing  units  at  crossings,  curves,  hill  crests  and  other 
places  which  traffic  engineers  designate  as  haz¬ 
ardous.  It  is  not  too  late  to  start  systematic 
work  among  the  interested  agencies  if  1933  is  to 
mark  real  improvement  in  the  grievous  accident 
record  of  its  predecessors. 


Economy  may  not  dedicate 
high  efficiency 

Better  efficiency  is  always  a  desirable  goal 
in  the  abstract,  but  in  engineering  technique 
it  has  to  be  weighed  in  the  light  of  its  economic 
virtue.  As  a  consequence  the  declining  price  for 
power  over  a  long  period  of  years  and  of  mate¬ 
rials  and  labor  over  the  last  three  years  raise  the 
question  whether  1929  efficiencies  and  design 
criteria  are  most  appropriate  for  the  price  levels 
now  in  vogue.  Shall  the  drive  for  higher  effi¬ 
ciencies  continue  with  the  entailed  higher  relative 
cost  of  the  design  or  shall  lower  efficiencies  and 
low'er  costs  follow  the  declining  value  of  power 
saved  by  efficiencies  which  may  be  uneconomically 
high?  There  is  some  virtue  in  following  the 
second  alternative.  This  has  little  to  do  with 
decreased  costs  of  fabrication  as  reflected  by 
lower  costs  of  labor  and  materials.  It  has  lots 
to  do  with  the  optimum  value  of  fixed  and  oper¬ 
ating  charges  incurred  by  the  user  after  he  has 
made  his  purchase. 

There  have  always  been  w’ays  of  making  gains 
in  efficiency  without  adding  a  neutralizing  incre¬ 
ment  to  cost.  Application  of  these  methods  is 
what  gives  one  product  a  superiority  over  another, 
assuming  they  are  otherwise  equal  as  to  durability, 
ruggedness  and  maintenance  costs.  Among  these, 
for  example,  is  the  opportunity  to  reduce  dimen¬ 
sions  by  adopting  designs  and  materials  that 
afford  the  chance  to  realize  on  higher  tempera¬ 
tures  without  increase  in  intrinsic  losses,  thus 
throwing  all  the  competitive  benefits  into  the 
category  of  initial  cost  and  fixed  charges.  In 
other  words,  no  gain  in  efficiency  is  attempted, 
but  this  possible  benefit  is  foregone  for  the  sake 
of  cutting  weight,  size  and  cost. 

One  matter  that  offers  just  this  chance  is  the 
rising  importance  of  inorganic  and  synthetic  in¬ 
sulations.  There  are  available  compounds,  like 
cellulose  acetate,  which  can  stand  without  dete¬ 
rioration  higher  temperatures  than  fibrous  mate¬ 
rials  like  cotton  or  pressboard,  can  be  made  good 
from  the  hygroscopic  and  inflammable  standpoint 
and  can  be  given  the  dielectric  value  of  mica. 
Perhaps  even  the  bars  of  squirrel-cage  rotors 
should  be  insulated  with  that  type  of  material  in 
order  that  the  losses  in  the  iron  can  be  applied 
to  creating  smaller  structure,  less  weight  and  the 
lower  price  that  current  conditions  dictate. 


June  24,1933  — ELECTRICAL  WORLD 


819 


Rehabilitated  Transmission 


ine 


By  F.  S.  DOUGLASS 

EU’itrical  Etujineer 

The  Management  &  Engineering  Corporation,  Chicago 

RI'X'I'-XT  installation  of  Dei'on  flashover  protectors 
on  the  Interstate  Power  Company’s  transmission 
-line  between  Clinton  and  Dnbuciue,  Iowa,  has  re¬ 
sulted  in  a  line  with  no  outages  as  a  result  of  lightning  to 
date  even  though  severe  lightning  storms  have  been  ex- 
|>erienced.  This  substantiates  tests  made  in  the  laboratory 
to  check  not  only  protective  ability  but  also  arc-quench¬ 
ing  ability  of  the  Ueion  tubes. 

After  the  line  was  built,  in  1926,  conditions  changed 
so  that  a  higher  degree  of  reliability  was  considered 
necessary  in  this  line,  typical  tower  construction  for  the 
main  portion  of  which  is  shown  in  Fig,  1.  A  study  was 
made  early  in  1931  as  to  the  best  methods  of  making  the 
line  meet  the  new  service  requirements.  Ground  wires, 
two  of  which  would  l)e  necessary  for  the  type  of  con¬ 
struction,  were  considered,  but  it  was  found  that  they 
could  not  be  easily  installed  on  existing  towers  and  that 
in  addition  the  tower  strength  was  not  adequate  for  such 
additional  loading.  Further,  the  clearances  from  conduc¬ 
tors  to  towers  were  such  that  no  additional  insulation 
could  be  effectively  utilized.  Moreover,  the  country 
through  which  the  line  runs  is  of  a  nature  such  that  foot¬ 
ing  resistances  were  high  and  difficult  to  reduce.  Even  if 
the  resistances  could  have  been  reduced  and  ground  wires 
installed  the  insulation  level  would  have  been  such  that 
from  e.xperience  on  other  lines  a  probability  of  eight  to 
ten  outages  per  year  could  have  been  expected.  To  de¬ 
crease  this  number  of  outages  would  have  meant  a  com- 
])lete  rebuilding  of  the  line  for  clearances  to  accommo- 
flate  more  insulation  and  ground  wires  and  would  have 
meant  added  cost  to  reduce  the  tower-footing  resistance. 

Deion  flashover  ])rotectors  had  just  been  introduced  to 
the  line  designer,  but  service  exi>erience  was  limited.  It 
was  felt  that  if  such  tulx.‘s  could  be  designed  to  protect 
the  insulator  string  from  flashover  and  promptly  to  inter¬ 
rupt  the  jXDwer  follow  current,  and  one  such  tube  in¬ 
stalled  at  each  string,  the  line  would  be  practically  light¬ 
ning-proof,  a  result  which  was  manifestly  impossible  with 
the  u-se  of  either  overhead  ground  wires  or  additional  in¬ 
sulation.  or  both.  lAen  with  the  limited  field  exiK*rience 
available  when  the  tubes  were  considered,  the  favorable 
laboratory  tests  made  for  conditions  simulating  the  actual 
application  indicated  that  the  selection  of  De'ion  protec¬ 
tors  was  sound  not  only  on  a  basis  of  better  expected  line 
operation  but  also  from  an  economic  point  of  view. 

In  order  that  the  tube  as  descril)cd  in  Fig.  2  and 
mounted  as  in  Fig.  1  would  not  be  continually  subjected 
to  the  normal  line  to  ground  potential  a  4-in.  normal  and 
minimum  or  5-in.  ma.ximum  external  gap  was  provided 
between  the  upper  electrode  and  the  line  clamp.  An  arc¬ 
ing  horn  was  provided  on  the  upper  electrode  to  main¬ 
tain  a  constant  e.xternal  gap  during  insulator  swing.  Pro¬ 
vision  for  venting  the  tube  during  discharge  is  had  at  the 
lower  end. 


Defies  Lightning 


Fig.  1 — Protection  by  tubes  and  no  overhead 
ground  wires 

In  a  total  length  of  54  miles,  47  miles  is  on  siiisle-cirouit 
steel  towers  with  flat  configuration  with  wires  s|)aced  !)  ft. 
6  in.  and  7  miles  on  double-circuit  towers  with  vertical 
configuration.  The  line  has  no  ground  wires  and  is  in¬ 
sulated  with  four  53-in.  spaced  10-in.  diameter  units  at 
suspension  points  and  five  such  units  at  dead-end  points. 


Other  types  of  tubes,  differing  from  the  one  shown 
only  in  the  shape  of  the  arcing  horn  and  the  manner  of 
attachment  to  the  tower,  were  used  on  the  double-circuit 
towers. 

Tests  show  efficacy  against  impulse 

A  comprehensive  series  of  tests  was  made  prior  to  in¬ 
stallation  to  check  the  general  design  data  of  the  protector 
for  the  specific  application  to  this  particular  transmission 
line.  The  units  were  to  he  applied  to  a  66-kv.  line  fed 
from  a  solidly  grounded  neutral  source  of  power.  The 
line-to-ground  fault  currents,  in  single-,  two-  and  three- 
phase  faults,  ranged  from  600  to  1,200  amp.  symmetrical 
The  conductor  was  attached  by  a  susiiension  clamp  with 
arcing  horns.  These  horns  were  removed  when  the  tube-' 
were  installed  to  raise  the  flashover  of  the  string. 

For  the  purpose  of  making  impulse  tests  a  protecto'- 
unit  was  supported  on  a  grounded  2-in.  pipe  6  ft.  abo\ 
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the  floor.  Above  this  was  hunjj  an  insulator  strinjj  and 
line  clamp  identical  with  those  on  the  line.  A  length  of 
■|-in.  pipe  in  the  clamp  simulated  the  line  conductor  and 
a  jjrounded  section  of  an^le  iron  above  the  insulator 
string  simulated  the  tower.  The  maximum  external  air 
gap,  5  in.,  was  used  in  order  to  check  the  worst  condition. 

Surge  voltages  of  approximately  1-^ — 40  microsecotid 
wave  shape  were  applied  to  the  line  conductor.  The  mini¬ 
mum  surge  was  just  below  the  flashover  of  the  insulato; 
assembly  and  the  maximum  surge  was  about  1,500  kv. 
Within  these  limits  some  fifty  surges  were  applied  to  the 
as.sembly.  In  no  ca.se  did  the  insulator  string  flash  over 
or  show  distress.  Points  on  the  time-lag  curve  of  the 
protector  unit  with  5-in.  external  gap  are  shown  on  curve 
H  of  Fig.  3.  In  order  to  determine  the  margin  l)etween 


S/evveo/ 

fiber 

fubes 


'Horn  to  compensafe 
for  msu/of-or  s*(jng 


Fig.  2  —  Breakdown 
through  and  not  over 
tube 

The  unit  consists  essen¬ 
tially  of  an  inner  and  an 
outer  fiber  tube  with 
metal  electrodes  on  each 
end,  these  electrodes  ex¬ 
tending  into  the  bore  of 
the  inner  tube  so  as  to 
insure  break-down 
through  the  tube  rather 
than  outside.  A  length 
of  2-1  n.  pipe  was 
clamped  across  the 
tower  In  a  horizontal 
position  beneath  the  in¬ 
sulator  strings  and  the 
tubes  were  clamped  to 
the  supporting  pipe  as 
shown  in  Fig.  1. 


the  protector  and  the  insulator  assembly  three  check 
points  on  the  latter  are  shown.  Curve  of  Fig.  3  is  a 
standard  time-lag  curve  for  a  four-unit  insulator  assem¬ 
bly  and  curve  C  is  a  calculated  time-lag  curve  for  the 
protector  unit  with  a  normal  4-in.  external  gap.  It  is  evi¬ 
dent  from  the  time-lag  curves  that  the  margin  of  protec¬ 
tion  is  greatest  at  the  short  time  lags.  In  service  on  the 
transmission  line  it  is  probable  that  the  surge  voltages 
causing  a  discharge  will  be  in  this  region. 

One  on  each  phase  at  every  tower 

In  this  test  set-up,  which  was  practically  identical  with 
the  field  installation,  adequate  protection  against  both 
low  and  high  surge  voltages  was  secured,  the  best  protec¬ 
tion  being  secured  on  the  high  surges.  Considering  the 
small  difference  in  flashover  between  the  protector  unit 
and  the  insulator  string  it  is  evident  that  surge  flashover 
protection  will  be  obtained  on  that  phase  and  tower  where 
the  protector  is  mounted,  but  that  at  an  adjacent  tower 
not  so  equipped  the  surge  voltage  could  rise  to  a  value 
above  insulator  flashover  before  the  nearest  protector 
could  operate  to  check  the  rise.  This  dictated  a  protector 
on  each  phase  per  tower. 

To  determine  the  60-cycle  wet  and  dry  flashover  poten¬ 
tial  of  the  assembly  the  external  gap  was  reduced  from 
the  maximum  5  in.  to  the  normal  and  minimum  4  in. 
Under  dry  conditions  the  assembly  with  4  in.  external 
gap  discharged  through  the  tube  at  160  kv.  r.m.s.  Under 
standard  wet  conditions  the  assembly  flashed  through  the 
tube  at  82  kv.  r.m.s.,  or  somewhat  more  than  twice  the 
normal  line  to  ground  voltage. 

Under  radio  interference  tests  the  line  clamp  and  insu¬ 
lator  string  alone  gave  barely  detectable  radio  inter¬ 
ference  at  48  kv.  r.m.s.  to  ground.  With  the  protector  in 
position  under  the  line  clamp  the  assembly  gave  barely 
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A  4-unif  sfandard  curve  at  standard  air 
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Oscillograph 


detectable  radio  interference  at  53  kv.  r.m.s.  to  ground, 
rhere  was  no  appreciable  difference  after  the  bore  of  the 
tube  was  exposed  to  a  saturated  atmosphere  for  60  hours. 
These  results  were  obtained  wdthout  the  use  of  brass  end 
nuts  on  the  line  clamps.  Such  end  nuts  were  used  on  the 
field  installation  and  would  have  the  effect  of  increasing 
the  potentials  at  which  radio  interference  became  detect¬ 
able.  It  was  evident  that  the  protector  tube  itself  would 
not  be  a  source  of  radio  interference,  and  that  the  com¬ 
plete  assembly  would  have  an  interference  only  at  volt¬ 
ages  considerably  above  the  normal  line-to-ground 
voltage. 

Power  interruption  tests  were  made  by  means  of  the 
circuit  shown  in  Fig.  4.  The  internal  gap  and  part  of  the 
external  gap  of  the  protector  were  shorted  out  by  means 
of  a  fine  copper  wire.  Power  was  applied  by  closing  the 
primary  breaker  and  an  arc  was  always  established  by 
means  of  the  fine  wire.  Had  a  surge  generator  been  used 
to  initiate  the  arc  by  means  of  a  spark,  as  would  occur  in 
service,  the  arc  would  not  alw’ays  be  established. 

Power  current  was  limited  by  the  generator  and  trans- 
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Fig.  5 — Power  arc  interruption  in  one  or  two  cycles 

Record  of  the  ninth  operation  on  a  unit  with  the  plant 
set  to  deliver  1,200  amp.  and  record  of  the  fourth  opera¬ 
tion  on  a  unit  with  the  plant  set  to  deliver  600  amp.  at 
38,000  volts  applied. 

former  reactance  and  by  reactors  placed  in  the  primary 
circuit.  The  only  load  on  the  secondary  was  the  ixitential 
transformer  for  the  oscillograph.  With  this  set-up  a 
large  numlK*r  of  tests  were  made  on  various  protector 
units,  with  the  plant  set  to  deliver  from  600  to  1,200  amp. 

T  T 

Molasses  Heating  for  Feed  Mills 

By  D.  E.  BLANDY 

Rural  Sennce  Manager 
Nezv  York  Power  &  Light  Corporation 

d'he  illustration  shows  how’  lead  covered  soil  heating 
cable  was  utilized  to  heat  molasses  in  a  small  feed  mill 
at  Cohleskill,  N.  Y.  The  molasses  is  delivered  by  the 
railroad  to  a  half-buried  tank,  located  outside  the  feed 
mill.  Up  until  the  installation  of  electric  heat,  the  mo¬ 
lasses  during  prolonged  cold  spells  would  form  in  small 
globules  from  the  spray  nozzle,  refusing  to  mix  uni¬ 
formly  throughout  the  feed  as  it  came  from  the  grinders 
to  the  bagging  machine. 

On  a  maximum  day,  it  was  found  that  fifteen  200- 
|)ound  batches  of  feed  were  handled  and  that  it  took  ten 
minutes  for  each  batch  to  go  through  the  mill.  The 
desired  temperature  rise  was  approximately  30“  Fahren¬ 
heit.  The  specific  heat  of  the  molasses  was  0.5  and 
the  s])ecific  gravity  1.5.  From  these  figures,  it  was 
determined  that  two  kilowatts  of  electric  heat  would  be 
required.  The  heat  was  obtained  by  wrapping  200  feet 
of  General  Electric  Company  soil-heating  cable  in  non- 
inductive  loops  around  the  four-inch  pipe  leading  from 
the  molasses  inimp  to  the  mixture.  It  would  have  been 
more  desirable  to  install  all  the  cable  on  the  supply  side 
of  the  pump,  but  this  was  impossible,  due  to  the  small 
amount  of  pipe  exposed  and  the  fact  that  the  owner  de¬ 
sired  to  make  a  minimum  of  cash  outlay. 

The  wire  has  a  resistance  of  ^  ohm  per  foot  and,  being 
divided  into  two  100-foot  circuits  across  240  volts,  gave 
a  total  load  of  2,300  watts.  This  wattage  (higher  than 
that  calculated)  was  used,  as  the  cable  was  to  l)e  uncov¬ 
ered,  it  being  feared  that  should  heat  insulation  be 
applied,  a  higher  cable  sheath  temperature  than  that  rec¬ 


at  an  applied  potential  of  38,000  volts  to  ground.  In  no 
case  did  the  tube  fail  to  interrupt  the  power  current. 

Both  of  the  oscillograms  in  Fig.  5  show  the  appii-d 
voltage  l)efore  the  short  air  gap  broke  down,  the  time  re¬ 
quired  to  fuse  the  copper  wire,  the  unsymmetrical  cur¬ 
rent  cycle  and  the  recovery  voltage  at  the  peak  of  the 
voltage  cycle  and  the  current  zero. 

The  installation  of  the  protector  tubes  on  the  trans¬ 
mission  line  has  been  completed,  a  tube  being  mounted 
for  the  protection  of  each  insulator  string  on  the  line. 
Some  of  the  tubes  have  been  in  service  for  nearly  two 
years  and  all  of  them  have  been  in  service  since  the  latter 
part  of  the  1932  lightning  season.  Since  their  installation 
their  performance  has  been  such  as  was  indicated  by 
their  behavior  under  the  tests  described  above.  They 
have  been  operating  under  various  weather  conditions, 
including  one  severe  sleet  storm,  and  no  case  of  tube 
failure  has  been  noted.  Several  severe  lightning  storms 
have  occurred  along  the  line  since  the  installation  was 
completed.  These  storms  were  of  such  severity  that 
formerly  lightning  flashovers  would  have  resulted,  but  no 
flashovers  have  occurred  since  the  tubes  were  installed. 

From  the  results  of  the  tests  of  the  Deion  tubes  and 
from  the  operating  experiences  so  far  obtained  it  is  felt 
that  the  transmission  line  to  which  they  have  been  applii-d 
will  l)e  practically  free  from  outage  due  to  lightning 
flashover. 

T 


Molasses  heated  by  use  of  electric  heat  in  the  form 
of  non-inductive  resistance  wire  around  the  pipes 


ommended  by  the  manufacturer  might  result  in  break¬ 
down  of  the  insulation  between  the  lead  sheath  and  the 
nichrome  resistance  wire.  The  owner,  William  Colyer, 
reports  complete  satisfaction  from  his  $20  installation. 
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''•‘Averoigc  Monthly' 
Mc^nufotc+uring  Activity 
1923-1925=100  1 


//70'ex  of  manufacturing 

activity  *- 


Index  of  monthly  manufacturing  activity 

Baxe:  Avrraxe  month  1923-1925  =  100 
(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 

These  data  are  compiled  by  Electrical  World  and  are  based  on  monthly  consump¬ 
tion  of  electrical  energy  by  3,800  large  manufacturing  plants  in  various  industries  and 
s<-attere<l  throughout  the  country. 


- New  England— — — .  - - Middle  Atlantic -  - North  Central - 

May,  Apr.,  Mar.,  May,  May,  Apr.,  Mar.,  May,  May,  .\pr..  Mar.,  .May. 

1933  1933  1933  1932  1933  1933  1933  1932  1933  1933  1933  1932 

85.%  73.8*  T.t  71.9  M.9  8«.S  89.8  78.5  88.3  79.8*  97.8  83.7 


- United  States - « 

May,  Apr.,  Mar.,  May, 

1933  1933  1933  1932 

91  3  84.4*  75.3  83.9 


Industrial  Groups 
All  industry  . 

Automobiles  (including  parts 

and  accessories) . 

Chemical  products  (including 

oil  refining) . 

Food  products. . 

It' in  and  steel . 

M'-tal  working . 

Metals  group. . 

Leather  products . 

Fci-est  products . 

Paiier  and  pulp . 

Kubber  products . 

Slopbuilding . 

Stone,  clay  and  glass . 

Textiles . 

’  Uevision. 
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South  and  West 
Also  Gain 

Industrial  activity  in  the  South,  measured  by  electrical 
energy  consumption  in  individual  manufacturing  plants, 
as  reported  to  Electrical  World,  was  4.5  per  cent 
greater  in  May  than  in  April  and  15.6  per  cent  greater 
than  in  May,  1932.  In  the  West,  the  two  months  of  the 
present  year  were  equal,  after  taking  account  of  a  small 
ujiward  revision  in  the  April  figure,  hut  there  remains  a 
gain  of  9  per  cent  over  last  year  in  contrast  with  7  per 
cent  for  April. 

One  of  the  prominent  factors  contributing  to  the  rise 
in  the  South  was  a  gain  of  8  per  cent  in  textiles,  bringing 
activity  in  that  industry  nearly  50  per  cent  above  the 


status  a  year  ago.  Comparison  of  the  index  numbc  's 
with  those  for  New  England  brings  out  the  shift  south¬ 
ward  that  has  taken  place  in  recent  years.  While  the 
index  for  Southern  mills  is  well  above  the  100  mark, 
based  on  the  average  for  1923-1925,  that  for  the  East  is 
around  70. 

Another  factor  is  the  improvement  in  the  metal-work¬ 
ing  shops,  where  a  gradual  pick-up  is  in  evidence,  with 
])resent  activity  ahead  of  that  of  1932.  Iron  and  steel 
fell  off  somewhat,  but  the  index  is  45  per  cent  higher 
than  a  year  ago  and  the  trend  is  definitely  upward. 

Western  food,  metal,  stone  and  forest  products  indus¬ 
tries  are  all  more  active  than  they  were  a  year  ago,  and 
all  of  them  but  the  last  gained  over  April,  as  did  also  the 
pul])  and  paper  industry.  Chemicals  and  rubber,  in  con¬ 
trast.  remain  under  their  1932  rate.  In  metals,  the  rise 
has  been  moderate  but  steady,  at  a  level  well  above  last 
year’s. 
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Electrical  Industry  Breaks  Through 


1930  1931  193?  1933 


For  the  first  time  since  the  early 
part  of  1930  energy  consumption  in 
electrical  manufacturing  plants  indi¬ 
cates  a  higher  rate  of  operations  than 
in  the  same  month  of  the  precedini^ 
year.  Rising  8  per  cent  over  April, 
returns  for  May  reveal  an  excess  of 
4  per  cent  this  year,  compared  with 
1932. 


Monthly  Index  of  Electrical 
Manufacturing  Activity 

Adjusted  to  26  working  days 

Base:  Average  Month,  192S-193,'> 


.Month  1930  1931  1932  1933 

January .  156.2  146,6  120.0  74.0 

February .  165.2  154.3  122.2  83,3 

March .  153.0  126.1  102.9  75,0 

April .  164.9  138.1  95.6  89.4 

May .  158.0  136.7  92.8  96.8 

June .  160.2  135,2  83.1 

July .  148.5  133.4  79,2 

August .  152.2  126.9  67.6  .... 

September .  150.0  132.6  81.4  ... 

October .  140.6  130.4  80,9 

November .  137.5  126.9  85.6 

December .  132.4  123.5  76.0 


Unlike  other  recent  months,  when 
the  gains  were  predominantly  in  the 
smaller  establishments.  May  brought 
a  strong  forward  movement  for  the 
larger  ones  as  well.  Moreover,  the 
rise  was  not  localized ;  while  mon  or 


t. 


less  spotty  in  New  England  it  was 
fairly  general  in  the  Middle  Atkuitic 


1930 


1931 


1932 


1933 


and  North  Central  States. 
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sis  of  Trend 
Fixed  Capital 


Replacements 


By  W.  J.  LYMAN 

Electrical  Planning  Engineer,  Duquesne  Light  Company 

The  problem  of  replacing  fixed  capital,  due  both 
to  deterioration  and  obsolescence,  is  a  vital  factor 
in  the  planning  of  electric  light  and  power  com¬ 
panies  where  plant  investment  is  so  large  compared  with 
the  gross  annual  revenues.  Regardless  of  the  policy  on 
future  financing,  the  existing  plant  can  be  kept  intact 
only  by  diverting  a  portion  of  current  revenues  to  com- 
])ensate  for  necessary  retirement  of  deteriorated  and  un¬ 
safe  ecpiipment  and  apparatus  rendered  obsolete  by  load 
growth,  modern  improvements  or  local  reductions  in 
demand  for  jxjwer. 

Although  revenue  deductions  for  retirements  have  up 
to  the  present  time  been  entirely  adequate,  they  will  in¬ 
crease  considerably  in  the  future,  changing  from  a  rela¬ 
tively  unimportant  matter  during  a  i)eriod  of  rapid 
growth  and  substantial  earnings  to  a  serious  and  bur¬ 
densome  problem  of  management. 

The  magnitude  of  annual  rej)lacements  w’ill  de])end 
naturally  on  the  effective  useful  life  of  all  equipment 
involved.  Another  factor  which  has  a  great  effect  on  the 
actual  annual  percentage  replacement  is  the  rate  of 
growth  of  the  business.  This  is  true  for  the  reason  that 
equipment  installed  during  any  given  year  will  not  be 
replaced  until  its  useful  life  has  elapsed,  say  in  twenty 
years.  If  the  business  has  been  growing  consistently  it 
will  be  found  that  when  the  twenty  years  has  elapsed  the 
fixed  capital  and  the  annual  revenue  will  have  reached 
possibly  several  times  the  original  value.  Due  to  this 
fact,  the  replacement  of  equipment  installed  twenty  years 
prior  can  be  financed  with  a  very  small  percentage  of 
the  current  revenues. 

To  illustrate  with  a  concrete,  and  not  unusual,  ex¬ 
ample,  assume  the  fixed  capital  has  increased  four  times 
over  the  twenty-year  period.  Then  a  retirement  equal 
to  5  per  cent  of  the  original  capital  will  be  only  1^  per 
cent  of  the  present  fixed  capital,  and  with  a  capital  ratio 
of  six  to  one,  5  per  cent  of  the  original  equipment 
now  being  replaced  can  be  handled  with  7^  per  cent  ( or 
6  X  1:1  per  cent)  of  current  revenues.  In  this  manner  the 
retirement  program  is  always  several  years  behind  the 
growth  and  the  percentage  retirement  figure  remains 
small.  It  has  been  shown  by  an  authority  on  this  sub- 
jectf  that  an  average  useful  life  of  twenty  years,  com¬ 
bined  with  an  annual  growth  of  10  per  cent,  will  result 
not  in  a  5  per  cent  replacement,  but  only  1 .8  per  cent  per 
\ear. 

Naturally,  if  the  business  should  cease  to  grow  and  the 
fixed  capital  and  revenues  should  remain  constant  the 

*Second  and  concluding  installment  of  James  H.  McGraiv  first- 
price  paper  on  "Fundamental  Considerations  in  Preparing  Master 
System  Plan,’’  started  in  June  17  issue. 

iDr.  Philip  Cabot,  professor  of  public  utilities,  Han’ard 
University. 
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Fig.  1 — Standard  symmetrical  capital 
replacement  curves 

replacements  would  ultimately  reach  the  figure  of  5  per 
cent  on  the  current  fixed  capital.  W  ith  a  capital  ratio 
of  six  to  one  this  would  mean  that  30  per  cent  of  the 
gross  would  be  needed  for  retirements. 


Development  of  long-range  replacement 

The  following  will  be  an  attempt  to  de^^elop,  through 
a  technical  analysis  of  the  problem  over  the  entire  his¬ 
tory  of  one  company,  a  theoretical  long-range  replace¬ 
ment  curve  and  to  so  adjust  the  basic  assumptions  as  to 
e<iuipment  life  to  give  results  for  the  past  decade  which 
correspond  accurately  with  the  actual  experience.  This 
analysis  can  then  be  extended  into  the  future  with  rea¬ 
sonable  assurance  that  the  forecast  furnishes  a  sound 
background  based  on  principles  and  practices  which  have 
proved  themselves  during  the  past. 

Reliable  information  relative  to  actual  useful  life  is 
very  difficult  to  obtain.  A  cursory  investigation  was 
made  of  power  plant  equipment  which  had  been  retired 
during  the  past.  These  figures  ranged  from  three  to  26 
years,  with  an  average  of  less  than  ten  years.  The  age 
of  the  generating  units  now  in  service  ranges  from  tw’o 
to  seventeen  years.  An  investigation  of  the  wood-pole 
lines  which  have  been  rebuilt  during  the  last  several 
years  showed  an  average  life  of  about  fifteen  years. 

An  accurate  knowledge  of  the  life  of  equipment  dur¬ 
ing  the  past  is  not  essential  since  depreciation  rates  in 
the  future  will  certainly  be  quite  different.  The  high 
mortality  rates  during  the  past  have  been  due  in  a  large 
measure  to  obsolescence  brought  about  by  improvements 
in  equipment  and  rapid  growth  in  the  size  of  the  system. 
In  the  future  equipment  changes  due  to  rapid  growth 
will  probably  be  less  frequent.  Although  further  im¬ 
provements  in  efficiency  of  new  apparatus  will  not  be  as 
marked  as  in  the  past,  the  problem  of  obsolescence  will 
still  be  very  important,  even  though  less  in  magnitude 
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and  of  a  different  nature.  Progress  is  inevitable  and 
changes  must  be  made  in  any  business  in  order  to  keep  it 
liealthy.  This  tendency  has  been  recognized  in  the  fol¬ 
lowing  analysis  through  the  assumption  of  an  increas¬ 
ing  useful  life. 

In  general,  equijmient  is  not  replaced  on  a  straight- 
line  depreciation  rate.  On  the  contrary,  replacements 
during  the  first  few  years  will  l)e  light,  increasing  in 
percentage  to  a  maximum  at  approximately  the  average 
life,  and  decreasing  thereafter  until  the  last  piece  has 
l)een  replaced.  Experience  curves  showing  this  for 
various  types  of  equipment  are  available.  This  case,  how¬ 
ever,  deals  with  an  aggregate  of  many  different  tyi^es  of 
equipment  from  the  jxjwer  station  to  the  customer’s 
meter.  Standard  symmetrical  replacement  curves  were 
selected  as  shown  on  Fig.  1  for  several  different  values 
of  average  life.  These  curves  show  the  percentage  of 
the  original  investment  which  is  replaced  each  year  dur¬ 
ing  the  total  life  and  they  can  be  applied  to  the  gross 
construction  in  any  year  to  forecast  the  replacements  by 
years  thereafter. 

The  next  step  in  carrying  out  this  replacement  analysis 
is  to  obtain  a  curve  for  fixed  capital  back  to  the  origin 
of  the  company.  It  may  be  necessary  to  estimate  arbi¬ 
trarily  the  early  portion  of  this  record,  but  the  accuracy 
of  this  assumption  has  little  effect  on  the  results  during 
recent  years. 

If  the  true  average  life  of  equipment  installed  at  all 
stages  of  the  development  were  known  the  curves  on 
Fig.  1  could  be  applied  to  the  net  increases  in  the  fixed 
capital  curve  of  Fig.  2  to  give  the  replacements  there¬ 
after.  Consequently,  reasonable  values  of  average  life 
were  assumed  and  the  corresponding  replacement  curve 
applied  to  the  capital  improvements  for  the  first  five 
years.  Five-year  increments  were  used  to  simplify  cal¬ 
culation.  This  distributed  the  total  construction  for  these 
five  years  over  a  period  of  about  30  years,  ultimately 
replacing  them  entirely.  The  net  construction  for  the 
next  five  years  was  then  taken,  together  with  the  replace¬ 
ments  of  equipment  installed  during  the  first  five-year 
period.  This  gross  construction  was  then  distributed  in 
accordance  with  the  replacement  curve. 

In  this  way  the  net  construction  each  year  was  added 
to  the  replacements,  giving  the  total  new  equipment  in¬ 
stalled,  which  was  distributed  according  to  the  replace¬ 
ment  curve.  The  results  of  this  process  are  shown  by  the 
theoretical  replacement  curve  (4)  in  Fig.  2. 

A  significant  step  in  process 

The  next  step  in  the  process  is  very  significant.  V'a- 
rious  values  of  average  life  were  applied  during  the  dif¬ 
ferent  parts  of  the  program  by  the  cut-and-try  method 
until  the  theoretical  replacements  for  the  last  nine  years 
corresponded  accurately  with  the  actual  total  replace¬ 
ments  during  the  same  period.  In  this  way  the  method 
and  assumptions  are  checked  up  and  made  to  correspond 
with  actual  experience.  Projection  of  this  curve  into  the 
future  can  then  be  done  with  some  assurance  that  the 
result  will  be  reasonable. 

These  figures  will,  of  course,  give  a  smooth  curve  of 
nonnal  replacements,  although  the  actual  year-by-year 
replacements  will  depend  largely  on  the  construction  pro¬ 
gram  and  will  be  apt  to  vary  considerably  from  the  nor¬ 
mal  trend.  However,  the  average  over  a  period  of  years 
should  corres|X)nd.  It  is  important  to  note  that  the  solu¬ 
tion  in  this  case  was  obtained  by  assuming  an  average 
life  of  fifteen  years  for  all  equipment  installed  prior  to 
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Fig.  2 — Analysis  of  trend  in  fixed  capital 
replacements 

Based  on  actual  experience  of  one  company 

1906,  seventeen  years  for  equipment  installed  from  190() 
to  1915,  twenty  years  from  1916  to  1926  and  25  years 
thereafter.  A  25-year  average  life  of  all  equipment  is 
believed  to  be  conservative  for  the  future.  Experience 
in  other  industries  seems  to  indicate  that  this  useful  life 
is  almost  too  much  to  expect. 

On  Fig.  2  is  shown  a  curve  (5)  of  actual  retirements 
during  the  period  1923  to  1931.  These  retirements  in¬ 
clude  a  considerable  amount  of  equipment  which  is  re¬ 
tired  from  one  location  and  returned  to  the  storeroom 
to  be  used  again.  For  example,  a  distribution  trans¬ 
former  may  be  retired  after  two  or  three  years  in  service 
due  to  load  growth  and  be  reinstalled  at  another  location 
shortly.  The  same  transformer  might  conceivably  be 
retired  four  or  five  times  during  its  useful  life.  This 
type  of  retirement  does  not  represent  the  end  of  useful 
life  and  should  be  eliminated  from  the  total. 

Curve  6  on  Fig.  2  show's  the  annual  retirements  re¬ 
duced  by  the  amount  of  reclaim  to  the  storeroom.  This 
eliminates  the  above-mentioned  item  and  leaves  equij)- 
ment  actually  scrapped.  However,  reclaim  to  the  store¬ 
room  is  usually  made  at  original  cost  and  some  of  the 
equipment  has  depreciated  considerably  before  being 
retired;  consequently,  a  truly  representative  curve  of 
useful  life  is  probably  between  the  two  curves  men¬ 
tioned.  It  can  be  seen  that  the  solution  has  been  so  ar¬ 
ranged  that  the  theoretical  replacements  for  the  nine 
years  will  average  less  than  the  actual  gross  retirements, 
but  somewhat  higher  than  the  actual  net  retirements  after 
subtracting  reclaim. 

Another  important  check  between  actual  and  theo¬ 
retical  retirements  was  made  by  studying  a  group  of 
accounts  which  contained  only  the  equipment  in  service 
before  1919.  No  additions  have  been  made  to  this  ac¬ 
count  and  all  retirements  from  the  original  equipment 
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have  been  deducted.  The  figures  from  the  theoretical 
solution  were  found  to  check  almost  exactly  with  the 
actual  amounts  remaining  in  these  accounts. 

The  amounts  shown  on  curve  4,  Fig.  2,  represent  the 
equipment  removed  from  service.  However,  the  net 
cost  of  this  retirement  program  varies  only  slightly  from 
this  figure,  since  other  factors  such  as  “labor  to  remove” 
and  “sale  of  scrap”  tend  to  offset  each  other.  The  records 
bearing  on  this  subject  were  carefully  analyzed  for  the 
nine-year  period.  The  return  from  the  sale  of  scrap  ma¬ 
terial  was  almost  sufficient  to  pay  for  the  cost  of  removal. 
Other  items,  such  as  material  from  storeroom,  labor  to 
scrap  and  other  expenses  accounted  for  the  relatively 
small  net  cost  of  removal  ( 5  i)er  cent  of  total  retire¬ 
ments).  In  view  of  these  figures  it  was  beliveed  that  the 
data  on  curve  4  can  be  used  as  a  forecast  of  the  amount 
of  money  normally  required  for  retirement  reserve. 

It  would  seem  that  the  above  solution  to  the  problem 
is  reasonably  accurate  and  that  the  forecast  for  the  next 


decade  can  be  used  as  a  fair  index.  Curve  3  on  Fig.  2 
shows  the  per  cent  of  the  gross  revenue  necessary  to 
finance  the  replacements  from  curve  4.  The  percentage 
generally  used  has  been  entirely  adequate  during  the  last 
ten  years  to  cover  the  actual  retirements.  The  significant 
fact,  however,  is  the  probable  increase  in  this  percentage 
in  the  next  decade,  making  the  replacement  requirements 
a  much  more  important  item  on  the  profit  and  loss  sheet. 
It  is  obvious  that  failure  to  recognize  this  trend  would 
gradually  weaken  the  financial  structure,  seriously  under¬ 
mine  ability  to  utilize  new  developments  and  meet  grow¬ 
ing  competition,  and  result  in  ultimate  disaster. 

The  results  of  this  study  are  believed  to  be  fairly 
representative  of  the  entire  industry  and  illustrate  clearly 
thi  probable  trend  in  fixed  capital  retirements  during 
the  next  ten  years.  It  is  believed  that  this  possibility 
should  be  considered  along  with  other  important  elements 
in  establishing  any  policy  affecting  the  financial  status 
of  the  company. 
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Contrasts 


in  Sodium- V apor 


By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

General  Electric  Company,  Cleveland 

CONTRAST  is  the  most  generally  effective  factor 
in  seeing.  This  fact  has  been  established  by  studies 
of  tlie  relationships  between  the  fundamental  fac¬ 
tors.  such  as  size  of  the  object  or  its  critical  detail, 
brightness  or  intensity  of  illumination  and  time  available 
for  seeing.  For  example,  by  varying  the  intensity  of 
illumination  from  ordinary  low  values  of  artificial  light 
to  those  of  full  daylight,  the  minimum  size  which  is  just 
visible  varies  through  a  range  of  three  to  one.  However, 
by  varying  the  brightness  contrasts  from  a  very  low 
value  to  that  represented  by  black  on  white,  the  minimum 
size  which  is  just  visible  varies  through  a  range  of  thirty 
to  one. 

Although  the  sodium  lamp  is  still  in  the  experimental 
stage,  its  effects  upon  visibility  are  of  interest.  Recently 
its  superiority  in  revealing  fine  detail  has  been  shown.* 
The  investigation  of  contrast  is  a  more  difficult  matter. 

Sodium-vapor  light,  being  monochromatic,  or  nearly 
so,  eliminates  the  advantages  and  possibilities  of  color 
contrast.  And,  of  course,  it  has  the  disadvantage  of  dis¬ 
torting  colors  where  such  distortion  is  undesirable.  How¬ 
ever,  it  may  find  practical  applications  in  low-intensity 
lighting  and  in  special  cases  of  inspection  where  color 
values  are  not  important. 

In  order  to  study  its  influence  upon  contrast,  the  bright¬ 
nesses  or  reflection  factors  of  101  specimens  of  colored 
paper  were  measured  under  equal  intensities  of  illumina¬ 
tion  from  a  sodium-vapor  lamp  and  a  tungsten-filament 
lamp,  respectively.  The  colored  papers  represented  hues 
throughout  the  spectrum  and  including  the  purples.  Sev¬ 
eral  tints  and  shades  of  each  hue  were  included.  Besides 
these,  there  was  a  variety  of  common  shades,  such  as 
buffs  and  browns. 

^“Visual  Acuity  in  Sodium-Vapor  Light,”  M.  Luckiesh  and 
Frank  K.  Moss,  Journal  Franklin  Institute,  215,  1933,  401. 


The  data  are  condensed  in  the  accompanying  table  for 
convenient  consideration. 


Number  of  Average  Reflection  Factor 
Specin'.ens  Specimen.s  Tungsten  Sodium 

Brighter  under  sodium  light  42  45  53 

Brighter  under  tungsten 

light  .  42  29  22 

Approximately  of  same 
brightness  under  both 

lights  .  17  27  27 

All .  101  35  35 

From  these  data  it  is  seen  that  (1)  the  grand  average 


reflection  factor  of  all  tfie  specimens  is  practically  the 
same  under  both  illuminants;  (2)  under  sodium  light  the 
brightnesses  are  generally  distributed  more  widely  each 
side  of  the  average  than  under  tungsten  light;  (3)  under 
sodium  light  the  proportion  of  specimens  of  very  high 
and  very  low  reflection  factors  is  greater  than  under 
tungsten  light. 

The  basis  for  selecting  101  specimens  was  that,  taken 
two  at  a  time,  5,000  pairs  could  be  studied.  After  deter¬ 
mining  the  reflection  factors  of  each  of  the  101  specimens 
under  the  two  illuminants,  respectively,  the  determination 
of  the  contrastsf  of  the  5.000  pairs  is  merely  a  tedious 
mathematical  procedure.  Actually,  only  595  pairs  have 
so  far  been  studied,  but  these  are  sufficient  to  show  again 
the  general  superioritv  of  sodium  light  over  tungsen  light 
in  accentuating  contrast.  A  condensed  summary  is  as 
follows : 

267  pairs  exhibited  greater  brightness  contrast  under 
sodium  light  than  under  tungsten  light.  The  average 
brightness  contrast  of  these  was  50  per  cent  under 
tungsten  light  and  66  per  cent  under  sfxlium  light. 

152  pairs  exhibited  lesser  brightness  contrasts  under 
sodium  light  than  under  tungsten  light.  The  average 
brightness  contrast  of  these  was  43  per  cent  under 
tungsten  light  and  29  per  cent  under  sodium  light. 

176  pairs  exhibited  brightness  contrasts  varying  within 
±  5  per  cent,  so  that  they  were  not  included  in  the  fore- 

\We  define  contrast  as  the  ratio  of  difference  between  the  two 
brightnesses  divided  by  the  higher  brightness.  A  perfect  black  on 
a  perfect  white  is  a  contrast  of  100  per  cent. 
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going  in  which  the  cliflferences  in  brightness  contrast  were 
greater  than  5  per  cent  under  both  of  the  illuminants. 
Such  low'  contrasts  cannot  play  an  important  part  in  see¬ 
ing.  They  are  so  low'  that  quick  and  certain  seeing  must 
rely  upon  other  factors. 

From  a  purely  numerical  viewpoint  the  sodium  light 
enhances  contrast  in  more  cases  than  tungsten  light  does. 
This  is  a  fact  on  the  side  of  superiority  for  sodium  light. 
However,  further  analysis  modifies  this  advantage  some¬ 
what.  It  will  be  noted  that  the  152  pairs  whose  contrasts 
were  greater  under  tungsten  light  had  an  average  con¬ 
trast  lower  than  the  average  of  the  267  pairs  whose  con¬ 
trasts  were  greater  under  sodium  light.  In  other  words, 
the  tungsten  light  helped  more  where  visual  aid  is  more 
generally  needed ;  that  is,  for  generally  lower  contrasts 
which  are  in  a  lower  range  of  visibility  than  higher  ones. 

Doubtless  a  complete  analysis  of  the  5,000  pairs  of 
contrast  available  would  alter  the  actual  values,  but  there 
is  no  reason  for  believing  that  it  would  alter  the  general 
conclusion.  Apparently,  we  have  shown  by  actual  statis¬ 
tics  that  sodium  light  has  some  advantage  in  accentuating 
contrasts  in  general,  although,  of  course,  in  specific  cases 
it  completely  obliterates  brightness  contrast  as  it  always 
obliterates  color  contrast.  These  cases  may  be  very 
crucial  ones.  A  purely  monochromatic  light  offers  advan¬ 
tages  in  many  cases,  but  it  is  well  to  bear  in  mind  the 
disadvantages,  particularly  w'here  the  colors  and  reflection 
factors  of  objects  are  not  under  control. 

T 

Minimum  Charge  Clause 
Should  Be  Specific 

By  LESLIE  CHILDS 

Indianapolis,  Ind. 

Where  a  power  company  contracts  to  furnish  a  con¬ 
sumer  his  requirements  of  electricity  for  a  given  period 
provision  is  made  for  a  minimum  charge,  whether  any 
energy  is  used  or  not.  However,  in  drawing  a  power 
contract  with  a  minimum  charge  provision  a  power 
company  may  w'ell  be  cautious  so  as  to  prevent  any 
confusion  in  the  use  of  terms. 

If  it  is  the  intention  to  bind  the  consumer  for  the 
minimum  charge  throughout  the  contract  period  this 
should  clearly  appear.  Otherwise,  if  the  consumer  goes 
out  of  business,  or  shuts  down  for  a  long  period,  serious 
dispute  may  arise  as  to  whether  the  minimum  payment 
clause  survives  the  consumer’s  lack  of  requirement  for 
any  electricity  at  all.  The  possible  danger  to  a  pow’er 
company  in  overlooking  this  is  illustrated  in  a  recent 
case  that  arose  under  the  follow'ing  facts: 

A  power  company  contracted  to  furnish  an  industrial 
concern  its  requirements  of  electricity.  The  contract,  in 
so  far  as  material  here,  provided : 

The  company  agrees  to  connect  its  three-phase,  220-volt 
service  with  premises  of  consumer  .  .  .  and  to  furnish  electric 
energy  for  105-hp.  motor,  .  .  .  and  company  agrees  to  furnish 
to  consumer  and  consumer  agrees  to  purchase  from  company  all 
electric  service  and  energy  for  power  to  be  required  or  used  by 
consumer  on  said  premises  during  the  period  of  three  years  .  .  . 

Minimum  monthly  charge  under  each  meter  whether  energy 
is  used  or  not,  $1  for  each  horsepower,  or  fraction  thereof,  of 
connected  load.  .  .  . 

The  consumer  agrees  to  notify  the  company  before  making 


any  changes  in  the  connected  load  at  its  premises  hereinabove 
described. 

If  the  consumer  violates  this  contract  there  shall  immediately 
become  due  and  payable  as  damages,  not  as  a  penalty,  the  mini¬ 
mum  payment  named  herein  for  the  unexpired  term  of  the 
contract,  or  extension  thereof ;  provided,  however,  that  if  the 
consumer  discontinues  the  service  temporarily  without  intending 
to  violate  this  contract,  then  the  monthly  minimum  charge  shall 
be  paid  monthly  as  herein  provided. 

Customer  discontinued  use  abruptly 

Pursuant  to  this  contract,  the  company  spent  about 
$4,000  in  constructing  a  new  pole  and  wire  line  to  con¬ 
nect  with  the  consumer’s  plant.  The  latter  started  using 
the  service  on  June  1,  sold  its  plant  on  June  27,  and 
assigned  this  contract  to  the  purchaser.  The  latter 
operated  the  plant  during  July  and  August,  then  dis¬ 
connected  the  motors  and  wrote  the  company:  “We  do 
not  know  whether  or  not  the  plant  will  ever  again  be 
operated.’’ 

Thereafter  the  company  brought  action  against  both 
the  consumer  and  its  assignee  for  $290,  that  being  the 
minimum  charge  for  energy  used  during  July  and 
August  which  had  not  been  paid,  and  also  for  $105  for 
each  month  of  the  remainder  of  the  term  of  the  contract, 
under  the  minimum  monthly  charge  provision  thereof. 
This,  then,  squarely  raised  the  question  of  w'hether  the 
minimum  monthly  charge  provision  of  the  contract  sur¬ 
vived  the  consumer’s  entire  lack  of  requirement  for 
electricity.  In  reasoning  thereon  the  court,  among  other 
things,  said : 

The  limit  of  the  obligation  of  the  electric  company  is  "to  fur¬ 
nish  electric  energy  for  105-hp.  motor.”  The  limit  of  the  obliga¬ 
tion  of  the  consumer  is  “to  purchase  from  company  all  electric 
service  and  energy  for  power  to  be  required  or  used  by  con¬ 
sumer  on  said  premises.”  We  do  not  see  in  this  contract  any 
prescribed  minimum  quantity  of  service  or  energy  which  the 
consumer  is  under  any  obligation  to  take  or  pay  for,  other  than 
the  amount  thereof  “required  or  used”  at  the  plant. 

The  evidence  plainly  shows  that  neither  of  these  consumers 
has  had  any  need  or  requirement  for  any  service  or  energy 
between  August  27,  when  the  electric  company  was  notified  that 
the  motors  of  the  plant  had  been  disconnected  ...  up  to  the 
time  of  the  commencement  of  this  action.  We  do  not  overlook 
the  words  of  the  contract  “minimum  monthly  charge  under  each 
meter  whether  energy  is  used  or  not,  $1  for  each  horsepower, 
or  fraction  thereof,  of  connected  load.” 

This,  we  think,  means  only  that,  when  the  consumer  main¬ 
tains  a  connected  load,  or  wholly  disconnects  the  connected 
load  and  fails  to  notify  the  electric  company  of  such  disconnec¬ 
tion,  the  consumer  must  pay  for  the  load  up  to  the  time  of  notice 
of  disconnection  thereof  whether  “used  or  not.”  Neither  do  we 
overlook  the  further  provisions  of  the  contract  relating  to  the 
rights  of  the  electric  company  which  might  accrue  to  it,  “if 
consumer  violates  this  contract,”  but  we  are  quite  unable  to  see 
that  the  consumer  can  be  held  to  have  violated  the  contract  by 
disconnecting  the  load,  and  notifying  the  electric  company 
thereof,  when  the  consumer  has  no  requirement  or  use  for  the 
service  or  energy  in  the  operation  of  the  plant.  .  .  . 

We  conclude  that  the  electric  company  is  entitled  to  recover.  . 
in  the  sum  of  $290  for  the  145-hp.  load  connected  during  the 
months  of  July  and  August,  .  .  .  and  that  the  electric  com¬ 
pany  is  not  entitled  to  any  other  award  in  this  case.  Willapa 
Electric  Co.  vs.  S.  L.  Dennis  Construction  Co.,  Supreme  Court 
of  Washington  (12  P.,  2d.  609). 

The  electric  company  was  unable  to  enforce  the  mini¬ 
mum  monthly  payment  provision  for  the  term  of  the 
contract.  The  court,  in  effect,  held  that  the  requirement 
clause  of  the  contract  controlled,  and  that  when  the 
consumer  ceased  to  have  any  requirements  the  minimum 
monthly  payment  provision  had  no  application. 

Two  justices  dissented  from  the  decision,  but  the 
decision  is  the  law  and  is  an  example  of  the  importance 
of  drafting  “requirement”  contracts. 
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Commercialism  and  Competition 
Today  and  Tomorrow 

By  GEORGE  E.  WHITWELL*  |L  l|| 


Philadelphia  Electric  Company,  Philadelphia,  Pa. 


Here  is  the  power  salesman.  What  are  his  prob¬ 
lems?  You  may  classify  them  in  some  other  way, 
hut  I  Sfive  them  to  you  under  three  general 
headings : 

Eirst — The  problem  of  meeting  competition  in  the  sale 
of  new  business. 

Second — The  problem  of  retaining  business  which  we 
now  have. 

Third — The  problem  of  stimulating  the  market  so  as 
to  replace  sections  of  that  market  which  have  been  sat¬ 
urated  by  past  sales  efforts. 

To  get  more  business,  to  hold  that  which  we  have,  to 


open  up  new  fields  and  new  uses  so  that  we  have  an 


ever-expanding  potential  use  for  electricity — are  not 
these  the  problems  confronting  the  power  salesman? 

Since  the  largest  single  item  of  expense  in  the  cost 
of  central-station  energy  results  from  past  investments 
at  higher  prices,  it  will  be  impossible  to  take  care  of  the 
spread  by  immediate  drastic  rate  reductions  without  set¬ 
ting  up  a  tarifif  lower  than  the  cost  of  production.  Also, 
since  the  effect  of  reduced  commodity  prices  can  only  be 


the  establishment  of  off-peak  rates,  both  sea.sonal  and 
daily.  This  method  is  effective  in  several  ways : 

(a)  It  offers  the  customer  a  reduction  in  cost  and  spreads 
a  relatively  low  loss  of  revenue  over  a  very  large  number  of 
customers  because  everyone  can  take  advantage  of  it  who  can 
afford  to  rearrange  his  operations. 

(b)  It  has  an  appeal  to  the  customer  in  that  it  offers  him 
something  which  places  the  amount  of  his  savings  under  his 
control. 


t 


realized  in  our  tariffs  as  existing  equipment  is  replaced  (c)  It  gives  the  salesman  an  added  talking  point  in  selling 


by  new  equipment  at  the  lower  price,  it  is  always  a  num¬ 
ber  of  years  before  the  full  effect  of  reduced  investment 
costs  can  be  reflected  in  our  rate  structure.  These  facts 
compare  with  the  almost  immediate  drop  in  our  com¬ 
petitors’  prices.  The  severity  of  this  condition  will,  of 
course,  be  modified  by  any  increase  in  kilowatt-hour  de¬ 
livery  due  to  improved  business  conditions,  and  it  will 
be  aided  by  any  sound  and  permanent  reasonable  increase 
in  commodity  prices. 

It  would  appear  that,  under  these  conditions,  the  loss 
of  a  relatively  small  amount  of  business  is  inevitable. 
Instead  of  worrying  too  much  about  this,  let  us  rather 
use  our  energy  in  keeping  it  to  a  minimum  by  several 
methods : 

First — By  making  use  of  the  natural  hesitancy  and 
frequent  inability  of  customers  to  make  investments  at 
a  time  when  liquid  capital  is  needed  to  help  tide  the  busi¬ 
ness  over  a  depression  period.  This,  naturally,  makes 
the  customer  lend  a  receptive  ear  to  short  amortization 
periods,  as  his  capital  is  worth  more  to  him  as  a  means 
of  insuring  the  continuance  of  the  life  of  the  business 
than  it  is  fixed  in  machinery  to  produce  power. 

Second — By  impressing  iqKjn  the  customer  the  need 
for  using  conservative  fuel,  material  and  labor  charges 
<3ver  this  short  amortization  period  so  as  to  insure  the 
return  of  his  capital  over  the  selected  interval  of  time. 

Third — By  developing  all  the  possibilities  inherent  in 

*Abstract  of  address  presented  at  E.E.I.  Convention,  June 
3,  1932,  at  Chicago. 


new  business. 

(d)  It  introduces  a  personal  incentive  on  the  part  of  the 
customer  to  improve  his  operation  from  the  central  station 
viewpoint,  so  that  the  over-all  effect  of  the  continued  pressure 
of  this  i)ersonal  incentive  should,  over  a  peri(xl  of  years,  re¬ 
sult  in  a  decided  improvement  in  the  shape  of  the  industrial 
load  curve. 

(e)  In  so  far  as  the  central  station  is  concerned,  this  method 
of  price  change  has,  in  addition  to  the  foregoing  advantages, 
the  further  attraction  that  it  does  not  interfere  with  the  basic 
rate  structure.  If  some  of  tlie  effect  of  improvement  in  the  in¬ 
dustrial  load  curve  becomes  api>arent  before  basic  rate  reduc¬ 
tions  are  forced  by  the  need  to  meet  the  market,  there  may  be 
a  sufficient  reduction  in  over-all  utility  costs,  due  to  this  im¬ 
proved  industrial  load  curve,  to  permit,  without  loss,  a  certain 
amount  of  basic  rate  reduction. 

Develop  new  applications  in  industry 

The  third  problem  of  the  power  salesman,  namely,  the 
development  of  new  applications  of  electricity,  naturally 
looks  toward  the  general  future  development  of  the 
industrial  business  of  the  central  station  and  offers  con¬ 
siderable  difficulty  on  account  of  the  relatively  limited 
sales  expense  possible  due  to  the  low  unit  cost  of  our 
product  as  contrasted  with  the  great  number  of  indi¬ 
vidual  prospects  in  the  market.  It  is  possible  that  the 
answer  to  this  problem  is  the  co-operative  sales  campaign, 
which  requires  that  each  branch  of  the  entire  industry 
does  that  which  it  can  do  best  and  most  economically, 
thus  eliminating  duplication  of  effort.  The  value  of  co¬ 
ordinated  effort  is  based  upon  the  following  two  facts : 

First — That  the  sale  of  our  product  for  power  is  de- 
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j)endent  upon  the  sale  by  some  one  else  to  the  customer 
of  utilization  equipment,  and 

Second — That  the  central  station  should  know  the 
market  and  its  needs  better  than  any  one  else  who  is 
interested  in  that  market. 

With  these  two  thoughts  in  mind  the  co-operative  sales 
campaign  naturally  takes  the  following  form; 

(a)  An  advertising  campaign  in  which  the  utility  and  in¬ 
terested  manufacturers,  contractors  or  distributors  co-operate  on 
an  equal  division  of  expense  basis. 

(b)  This  advertising  campaign  to  be  developed  by  the  utility, 
with  the  approval  of  the  co-operating  agencies,  in  order  to  sell 
the  idea  of  the  particular  application  to  the  selected  market. 
This  advertising  matter  should  not  urge  the  sale  of  any  particular 
make  of  equipment. 

(c)  Selection  of  the  proper  list  of  customers  to  be  attacked 
in  this  cami>aign. 

(d)  The  follow-up  of  the  advertising  by  the  utility’s  sales¬ 
men  in  the  attempt  to  eliminate  the  immediate  from  the  de¬ 
ferred  prospects. 

(e)  Follow-up  of  the  immediate  prospect  list  by  the  sales¬ 
men  of  the  co-operating  agencies  so  that  the  utilization  equip¬ 
ment  is  sold. 

This  plan  answers  the  problem  of  man-power  and  co¬ 
ordinates  the  industry  job  in  a  way  which,  generally,  has 
not  been  followed  before.  It  permits  the  timing  of  the 
attack  and  facilitates  a  planned  annual  drive  on  each 
phase  of  the  market  until  saturation  is  reached,  when  the 
entire  co-operative  organization  can  be  directed  in  the 
same  manner  at  another  phase  of  the  market.  It  elimi¬ 
nates  the  missionary  work  by  the  manufacturer  and  gives 
him  a  list  of  real  prospects  on  which  to  concentrate  his 
selling. 

It  is  obvious  that  the  only  way  in  which  volume  can 
be  maintained  in  the  face  of  the  saturation  of  the  isolated 
plant  field  is  by  adopting  some  plan  which  will  increase 
the  number  of  kilowatt-hours  per  man  in  industry.  In 
other  words,  hew  applications  must  be  sold  to  existing 
customers  in  increasing  volume.  The  method  just  pro- 
|K)sed  is  applicable  in  any  field  of  industry,  whether  it 
l)e  air  conditioning;  industrial  heating  applications,  large 
and  small;  lighting;  commercial  cooking,  or  whatever, 
for  you,  offers  the  quickest  immediate  results.  It  puts 
merchandising  methods  into  power  and  light  selling.  It 
will  meet  a  lot  of  the  competition  you  are  worrying  about. 

To  increase  domestic  energy  use 

d'he  appliance  problem  in  the  domestic  market  is  the 
distribution  of  equipment  and  its  continuing  use  by  cus¬ 
tomers.  It  is  just  as  simple  as  that.  Most  of  us  try  to 
make  it  a  great  deal  more  difficult.  Most  of  us  are  so 
set  in  our  opinions  that  our  way  of  accomplishing  this 
objective  is  the  only  right  way,  that  we  overlook  a  tre- 
mendcjus  number  of  bets  inherent  in  the  other  fellow’s 
way  were  we  only  sensible  enough  to  adopt  them.  The 
(jiiestion  is  not  fundamentally,  as  I  see  it,  whether  a 
utility  should  merchandise  or  whether  it  should  not ; 
whether  a  city  should  have  an  electric  league  or  whether 
it  should  have  some  other  sort  of  association  industry 
group :  whether  there  should  be  a  district  representative 
])lan  or  whether  sj^ecialty  salesmen  should  be  employed. 
The  fundamental  problem  is  the  maximum  distribution 
of  appliances  on  some  basis,  best  suited  for  a  particular 
locality  or  group  of  localities,  on  which  the  manufac¬ 
turer,  the  jobber,  the  contractor-dealer,  the  department 
store,  the  hardware  store,  all  other  retail  outlets,  and  the 
utility,  each  does  that  which  it  is  best  fitted  to  do.  On 
such  a  basis  each  is  permitted — granted  reasonable  busi¬ 
ness  ability — to  make  a  profit  and  each  sees  to  it  that  he 


knows  his  market  and  has  provided  ample  coverage  so 
that  his  particular  products  constantly  forge  ahead.  Here 
are  a  few  things  that,  it  seems  to  me,  we  can  never  afford 
to  lose  sight  of  in  getting  distribution  and  use  of  appli¬ 
ances  : 

The  ultimate  consumer  is  not  yet  sold  with  real  desire 
for  more  than  a  fraction  of  the  electrical  appliances  he 
could  use  to  his  own  advantage  and  to  his  own  greater 
comfort  in  creating  for  himself  an  easier,  better,  simpler 
life.  While  you  have  all  heard  it  many  times  before,  I 
repeat  that  the  electrical  industry  has  a  big  promotional 
job  ahead  of  it — a  job  that  must  be  co-ordinated  nation¬ 
ally  and  locally. 

The  completely  successful  financing  of  sales  of  ap¬ 
pliances  is  as  yet  an  unsolved  problem.  Many  methods 
have  been  tried ;  some  have  been  good,  some  bad.  Re¬ 
cently  there  have  been  some  new  developments,  but,  by 
and  large,  the  electric  utility  has  a  great  interest  in  ob¬ 
taining  the  best  solution  in  its  territory  to  the  problem 
of  how  to  finance  the  distribution  of  electrical  appliances. 

There  is  much  to  be  done  in  developing  standards  of 
construction  and  performance  of  appliances.  The  utility 
has  had  since  the  beginning  of  the  electrical  industry,  and 
still  has — perhaps  in  some  respects  to  an  even  greater 
degree — ^the  responsibility  of  protecting  the  consumer 
against  inferior  merchandise  and  encouraging  quality 
construction  by  manufacturers. 

All  industries  need  better  and  higher-type,  and  jx^rhaps 
better  compensated,  salesmen.  The  electric  utility  busi¬ 
ness  is  no  exception.  There  is  a  training  job  to  be  done 
if  the  salesman  is  to  be  able  to  produce  maximum  per¬ 
sonal  business,  do  the  best  possible  industry  job,  and 
keep  appliances  in  use  and  create  desire  for  additional 
equipment. 

There  must  be  new  ways  constantly  created  for  getting 
customers’  attention  and  creating  interest.  Yesterday’s 
brilliant  idea  is  moth-eaten  today.  There  must  be  con¬ 
tinually  better  advertising,  more  of  it,  and  new  sales 
appeals. 

Finally — In  keeping  appliances  in  use,  it  seems  to  me 
that  the  future  should  see  more  attention  paid  to  this 
])hase  of  our  domestic  revenue  problem.  You  know  as 
well  as  I  that  selling  the  appliance  does  not  necessarily 
automatically  provide  for  the  sale  of  domestic  kilowatt- 
hours.  You  know  it  so  well  that  I  am  almost  ashamed 
to  rej^eat  it.  I  say  it  because  very  few  of  us,  if  any. 
have  ever  developed  an  adequate  selling  program  for 
assuring  continuing  use  of  appliances.  Today,  perhaps, 
this  job  is  more  important  than  ever  before. 

Selling  the  commercial  customer 

I  think  it  is  true  that,  in  approaching  the  problem  oi 
selling  the  smaller  commercial  customer,  one  encounters 
the  possibility  of  the  sale  and  use  of  an  almost  infinite 
variety  of  equipment.  The  problem,  due  to  the  large 
number  of  customers  in  this  group,  is  originally  one  oi 
selection  rather  than  a  helter-skelter  attempt  to  cover  the 
complete  field.  It  seems  to  me  that  it  requires  the  aji- 
plication  of  the  same  old  principles : 

First — What  part  of  the  market  is  easiest  and  cheapest 
to  sell  ? 

Second — How  can  we  best  approach  our  market  under 
existing  local  conditions,  whatever  they  may  be? 

Third — What  special  sales  activities  must  we  use  in 
planning  and  carrying  out  this  method  of  approach? 

We  are  all  rather  queer  people,  we  salesmen.  W  e 
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seem  to  thrive  best  on  campaigns  and  on  specialized  in  the  L 
effort  carried  out  enthusiastically  over  relatively  short  selling 
periods  of  time.  It  is  very  difficult  for  us,  and,  when  uses  as 
you  are  enlisted  to  help  us  in  all-employee  selling  cam-  small  c 
paigns,  it  is  difficult  for  you  also,  continuously  and  illuminj 
enthusiastically,  steadily  and  consistently,  to  go  forward,  every  ; 
except  over  short  periods  during  which  there  are  some  higher-' 
special  incentives.  Perhaps  planned  campaigns  are  the  Would 
best  tools  in  the  salesman’s  kit.  Let  us  be  sure  that  we  from  C 
use  them.  bis  oth< 

For  example,  would  it  not  be  a  marvelous  thing  for  the  dist 
the  electrical  industry  as  a  whole  if,  next  fall,  every 
electric  utility  in  the  United  States,  for  a  period  of  four, 
six  or  eight  weeks,  would  intelligently  campaign  the  sale 
of  light?  Everybody  has  been  economizing  on  the  use  L.COI 

of  light  in  the  home,  in  the  office,  or  store,  in  the  factory,  ^ 

on  the  farm,  even  in  connection  with  signs.  It  is  not  an  iTOnr 
automatic  use  of  electricity — it  is  entirely  controlled  by 
human  operation  of  a  switch.  When  economic  pressure  Two 
comes  it  is  a  very  easy  thing  to  remember  to  turn  off  used  at 
the  light.  True,  eyesight  suffers;  sometimes  health  Interna 
suffers ;  often  money  that  might  have  been  spent  for  light  caustic, 
is  spent  for  something  else  that  does  not  bring  to  the  experie 
user  a  fraction  of  the  convenience  and  comfort  that  light  recentl; 
provides.  But  light  has  been  used  with  too  great  econ-  simplic 
omy,  our  income  has  reflected  this  condition  and  we  are  omy. 
not  happy  alx)ut  it.  ciency 

twenty 

Why  not  resell  electric  light?  remedi 

Is  there  any  one  thing  that  the  utility  industry  could  when  t 
do  as  a  whole  that  would  bring  back  revenue  more  month' 
quickly  than,  over  a  sustained  period,  to  resell  the  entire  anodes 
general  public  the  value  of  the  use  of  light  ?  The  Ameri-  phragn 
can  people,  today  as  always,  will  spend  money  to  obtain  one  la} 
value.  Forced  economy  has  made  millions  of  people  tion. 
forget  the  value  of  light.  Why  not  a  national  selling  very  tl 
campaign  on  light  next  fall — each  utility  doing  its  own  To  ( 
job  in  its  own  territory,  in  whatever  is  the  best  way  in  it  is  in 
that  territory;  every  utility  employee  in  the  United  ulated 
States,  regardless  of  his  department,  out-reselling  his  steam 
neighbors  on  the  value  of  light ;  every  power  salesman  tion  ca 


Shadowless  Li3htin3 
in  Surgery 


Intensive  illumination  without  shadows  is  ob¬ 
tained  in  the  operating  room  of  the  Lincoln 
(Neb.)  Methodist  Hospital  by  the  use  of  43 
recessed  lighting  units  located  in  the  ceiling 
above  the  table,  each  equipped  with  a  2(X)-watt 
lamp  and  Curtis  X-ray  reflector.  An  intensity 
of  about  750  foot-candles  is  provided  on  the 
patient’s  body  with  30  units  in  service  and  a 
general  illumination  of  200  foot-candles  when 
only  thirteen  units  are  in  circuit. 
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Thermostats  Protect  Motors 

in  Severe  Industrial  Serv 

By  R.  S.  ELBERTY 


Ideal  thermal  protection  for  motors  would  disconnect 
the  motor  when  it  has  reached  its  maximum  safe  operat¬ 
ing  temperature.  Such  a  device  should  have  a  heating 
characteristic  duplicating  the  motor  heating  condition, 
and  recent  engineering  developments  make  it  possible  to 
mount  a  thermostat  on  the  motor  itself.  Such  a  thermo¬ 
stat  is  directly  affected  by  motor  temi:)erature  and  is  in¬ 
fluenced  by  all  the  conditions  that  influence  the  motor. 
The  success  of  such  an  application  depends  on  the  de¬ 
pendability  of  the  thermostat.  The  thermostat  should 
not  be  affected  by  vibration.  It  should  have  a  non-arcinj.^ 
quick-make,  quick-break  mechanism. 

External  overload  relays  satisfactorily  protect  motors 
aiq)lied  to  conventional  loads,  but  are  not  affected  by 
changes  in  the  motor  ambient  tenq)erature  or  ventilation 
failure.  These  overload  relays  operate  on  motor  amj>eres 
and  against  excessive  overloads  such  as  a  stalled  motor 
condition,  hut  they  do  not  provide  sufficient  thermal 

capacity  to  ])ermit  motors  to 
^  be  used  on  certain  ty))es-of 

loads  and  furnish  adequate 
protection  under  all  condi- 
^  _  Jl”  .  tions.  Due  to  space  require- 

l  .-W  :»''v  ments,  a  thermostat  cannot 

he  applied  in  the  motor  slots. 
^  ^  mounting  a  thermostat 

the  hottest  spot  of  the 
motor  a  temperature  gradient 
the 

spot  and  the  thermostat.  This 
V®  gradient  can  be  compensated 

under  most  overload 
\  I  conditions,  but  in  order  to 

£  protect  the  motor  under 


Ituhistrial  Engineer 

Westinghouse  Electric  &  Manujacturing  Company, 
East  Pittsburgh,  Pa. 


AN  ELECTRIC  MOTOR  in  itself  may  not  have  a 
/-A  high  replacement  cost.  However,  when  the  motor 
X  ^  is  applied  to  a  machine  the  replacement  cost  of  the 
motor  is  not  the  only  expense  involved  when  the  motor 
fails.  The  delay  in  installing  the  new  motor,  the  inter¬ 
ruption  of  an  entire  manufacturing  process  due  to  the 
shut-down  of  one  machine  and  the  possible  loss  of  par¬ 
tially  manufactured  product  are  all  items  of  expense  that 
accom])any  the  breakdown  of  electrical  equipment  driv¬ 
ing  and  controlling  machinery.  Where  a  motor  is 
mounted  on  an  important  machine,  or  is  used  in  a  critical 
point  in  a  manufacturing  process,  the  motor  should  have 
complete,  accurate  overload  protection. 


Sheet-catcher  motor  thermo¬ 
statically  protected 

(a)  The-se  are  totally  inclo.sed, 
fan-eooled  motors  built  for  spe¬ 
cial  reversijiK  service.  Thermo¬ 
stat  mounted  as  shown  in  (b) 


Thermostat  placed  in 
critical  position 

(a)  On  induction  motors  the 
thermostat  is  bolted  atrainst  the 
active  iron.  (b)  For  d.o. 
applications  the  thermostat  is 
mounted  on  tlie  series  interpole 
winding. 
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A  =  Motor  heating  time  for  55°nse 
motor  starting  cold 
B  =  Thermal  overload  relay  tripping  time 
applied  at  125%  motor  current  (con¬ 
ventional  setting  Ibrordinary  prote^ion) 
C  =  Thermal  overload  relay  tripping  time 
applied  at 250%  motor  current 
D  «  Motor  thermostat,  C  and  D  protect 
the  motor 


6  8  to 

Time, Minutes 


12 


14 


Overload  relay  well  supplemented  by 
motor  thermostat 

Motor  thermal  capacity  compared  with  overload  relay 
performance.  Relay-curve  B  (conventional  setting  for 
protection)  does  not  permit  motor  to  start  heavy  loads. 
Relay-curve  C  does  not  protect  motor  under  running  con¬ 
ditions  and  must  be  supplemented  by  a  motor  thermostat 
in  order  to  protect  the  motor  completely.  By  combining  a 
motor  thermostat  with  the  overload  relay  the  motor  is 
completely  protected  under  all  load  conditions  since  curves 
C  and  D  combine  to  fall  below  curve  A. 


W  here  it  is  desirable  to  mount  thermostats  on  existing 
motors  the  application  should  be  made  by  the  motor 
manufacturer.  For  such  an  application  a  detailed 
knowledge  of  the  motor  design  is  necessary  and  the 
motor  manufacturer  should  have  the  responsibility  for 
correctly  installing  the  thermostat. 

When  a  motor  is  driven  backward  both  electrical  and 
mechanical  energy  are  fed  into  it.  The  mechanical  energy 
is  furnished  by  the  driven  load  and  depends  largely  on 
the  inertia  of  the  driven  load  and  the  motor.  An  external 
overload  relay  that  measures  electrical  energy  alone  can¬ 
not  measure  all  of  the  energy  supplied  to  a  motor 
oi)erated  under  such  conditions.  The  external  overload 
relay  should  be  supplemented  by  a  motor  thermostat 
where  motors  are  reversed  frequently,  or  where  high 
inertia  loads  are  braked  by  means  of  plugging. 

Motors  used  on  steel  mill  roll  tables,  steel  mill  screw 
downs,  sheet  catchers,  laundry  and  dry  cleaning  washers, 
planers,  tapping  machines,  cranes,  hoists,  blooming  mill 
manipulators  and  similar  applications  should  have  the 
additional  protection  furnished  by  a  built-in  thermostat. 

Short-time  rated  motors  require  thermostat  protection 

Motors  rated  for  short-time  service  are  used  on  motor- 
oix*rated  valves,  hoists,  machine  tool  clamp  and  traverse 
operations,  material-handling  machinery  and  similar  ap¬ 
plications.  Such  motors  carry  rated  current  for  periods 
exceeding  the  time-current  characteristic  of  the  ordinary 
thermal  overload  relay,  but  •they  may  reach  destructive 
temperatures  if  they  carry  load  continuously.  A  motor 
thermostat  in  such  cases  wall  protect  the  motor  com¬ 
pletely  and  still  permit  it  to  be  oi:)erated  to  its  fullest 
capacity. 

High  inertia  loads  are  obtained  with  flywheel  presses, 
centrifugals  and  similar  machines.  This  tyjje  of  load 
requires  considerable  power  for  acceleration  and  the 
effective  motor-starting  currents  are  considerably  higher. 
Standard  overload  relays  will  not  permit  these  motors  to 
start  and  special  current  transformers  are  ordinarily  in¬ 
serted  in  the  control  circuit  to  minimize  the  effect  of  the 
starting  load.  This  type  of  protection  is  a  compromise 


Thermostats  Prevent  Motor  Overheating 
from  Various  Causes 
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Food  Plants  « 

Grinders . 

Dough  mixers . 

Sugar  centrifugals . 

Pumps . 

Petroleum 

Centrifugals . 

Drilling . 

Pumping . 

Cement 

Conveyors . 

Elevators . 

.Screens . 

Feeders . 

Teitlle 
Cloth  printing 

Frequency  changers . 

Dye  machines . 

Building 

High  inertia  fans . 

Induced  draft  fans  . 

Elevators . 

Hoists . 

Door  operators . 

Dumbwaiters. . . . 

Steel  Mills 

.\uxiliarie8  . 

Sheet  catchers . 

Roll  tables . 

Shears . 

Tube  piercing . 

Electro-ehemieal 

Centrifugals  . 

Crushers  . 

.\gitator8  . 

Electrode  motors . 

Furnace  tilting . 

Materials  Handling 

Drag  lines .  . 

Dredges . 

Shovels . 

Skip  hoists . 

Ballast  cleaner  . 

Mining 

Scraper  hoists . 

C oal  saws . 

Leading  machines . 

Mining  drills . 

Locomotives . 

Machine  Tool 

Chip  extractor . 

Punch  press . . 

Power  shear . 

Clamp  operator  . 

Bending  rolls . 

Lathes . 

Milling  machine . 

Boring  mills . 

Laundry 

Extractors . 

Ironers . 

Washers . 

Tumblers . 

*  Rubber  mills 

Tire  machines . 

Mill  lines . 

Paper  MIII.s 
Synchro-tie  units 

Sectional  drive . 

Single  drive . 

.\uxiliaries  . 

Frequency  changers . 

Chippers . 
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and  does  not  protect  the  motor  if  it  is  started  too 
frequently  or  under  abnormal  starting  loads. 

On  such  loads  a  motor  thermostat  will  protect  against 
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motor  overheating,  and  the  external  overload  relay  can 
be  set  high  enough  to  permit  the  motor  to  start  and  still 
protect  against  stalled  motor  conditions.  Saturated  cur¬ 
rent  transformers  need  not  be  used  and  the  motor  can 
l>e  completely  protected  if  exact  operating  conditions  are 
known. 

Fractional-horsepower  motor  circuits  directly  opened 

On  fractional-horsepower  motors  the  voltage  is  low 
and  the  current  handled  is  small.  Heaters  carrying  motor 
current  may  be  combined  with  motor  thermostats  and  the 
thermostat  itself  may  be  used  to  interrupt  the  motor 
circuit  directly.  This  type  of  built-in  thermostat  provides 
an  economic,  non-tamperable  motor-protective  device. 
Motors  so  protected  save  wdring  costs  and  have  a  large 
field  of  application  on  appliances  and  small  machinery. 

The  built-in  thermostat  protection  is  widely  used  on 
domestic  refrigerator  motors.  Tests  have  been  made  with 
such  a  motor  completely  stalled  on  the  line  for  months 
at  a  time  without  damage  to  the  motor  windings  or  to 

T  T 

Large  Hydro  Unit  Adapted 
for  Sensitive  Governing 

By  A.  N.  GEYER 

Woodward  Governor  Company,  Seattle,  Wash. 

Recent  improvements  to  the  governor  of  the  42,500-hp. 
unit  installed  in  1930  at  the  Ruskin  plant  of  the  British 
Columbia  Electric  Railway  Company  have  made  pos¬ 
sible  unusually  close  frequency  regulation  despite  the 
fact  that  load  conditions  on  the  system  rarely  require 
the  operation  of  stand-by  steam  plants.  This  company 
has  an  appreciable  load  from  the  operation  of  its  street 
cars  and  interurban  system,  a  load  that  inherently  is  sub¬ 
ject  to  sudden  changes.  Abundant  water  for  hydro¬ 
electric  generation  has  been  available  during  the  past 
few  years  and,  in  consequence,  these  load  changes  have 
to  be  taken  on  the  hydro  units.  To  conform  with  the 
exacting  frequency  requirements  of  modern  service,  gov¬ 
ernor  sensitivity  beyond  that  usually  expected  of  hy¬ 
draulic  governors  was  required  and  accordingly  the 
Ruskin  unit  was  selected  to  control  the  frequency  of 
the  system. 

As  originally  installed  three  years  ago,  this  unit  was 
controlled  by  a  Woodward  type  A-21  actuator  type 
governor  w'hich  was  interlocked  with  the  complete  pro¬ 
tective  relay  system  of  the  plant.  New  developments 
added  to  further  increase  its  sensitivity  and  speed  of 
action  under  fluctuating  system  loads  included  more  sen¬ 
sitive  fly-balls,  a  small-lap  pilot  valve  and  the  new  direct- 
connected  type  of  relay  valve  in  which  the  relay  valve 
o|)erating  cylinder  is  directly  above,  with  the  operating 
piston  directly  on  the  relay  valve  stem  extended.  In 
addition,  an  auxiliary  by-pass  on  the  compensating  dash- 
l)ot  was  installed  to  give  more  freedom  of  movement 
under  load.  With  these  new  features,  the  governor 
showtxl  greater  activity,  responding  to  quick  load  changes 
in  much  the  same  manner  as  the  conventional  steam 
governor.  Unlike  the  latter,  is  its  ability  to  maintain 
a  constant  average  frequency  for  all  loads. 

Illustrative  of  the  results  obtained  from  these  im- 
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the  capacitor.  A  similar  type  of  protection  is  used  on 
gasoline  pump  motors.  These  motors  must  be  explosion 
proof,  and  the  use  of  a  built-in  motor-starting  switch 
and  overload  protection  greatly  simplifies  the  installation 
and  offers  considerable  economy  in  wiring  the  pump. 

There  are  a  number  of  accidental  conditions  that  can 
happen  to  any  motor  to  cause  it  to  burn  out  and  which 
do  not  ordinarily  affect  an  external  overload  relay.  The 
motor  ambient  temperature  may  be  excessive  or  motor 
ventilation  may  fail  due  to  obstructed  air  passages,  fan 
failure,  accumulation  of  dust  on  the  motor  windings. 
Any  motor  is  subject  to  these  conditions  and  no  protec¬ 
tive  means  removed  from  the  motor  itself  can  guard 
against  such  accidents. 

In  case  of  bearing  wear,  the  armature  or  rotor  of  a 
motor  may  rub  without  actually  stalling  the  motor.  This 
rubbing  generates  heat  rapidly  and  a  motor  can  be  badly 
damaged  under  such  conditions  if  it  is  not  shut  down. 
A  motor  thermostat  may  take  care  of  such  a  condition 
where  external  protection  is  usually  unsatisfactory. 
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Frequency  chart  showing  the  close  regulation  and  quick 
response  possible  with  a  modern  governor 
controlling  a  large  hydro  unit 

Early  in  the  morning  Ruskin  was  governing  the  system, 
but  about  10:20  a.m.  the  governor  became  inactive  by 
running  against  the  load  limit  stop.  This  was  attended 
by  a  noticeably  larger  departure  in  frequency  variation 
from  normal,  but  when  the  governor  was  restored  to 
normal  service  at  11:30  it  will  be  seen  that  the  frequency 
band  again  became  narrowed.  The  more  solid  line  then 
recorded  indicates  a  recurring  movement  that  is  caused 
by  the  over-travel  of  the  less  sensitive  governors  of  the 
other  hydro  units  on  the  system. 

provements  is  the  accompanying  frequency  chart.  Studies 
of  charts  taken  over  periods  of  longer  duration  show 
that  w’hen  the  Ruskin  governor  is  so  sensitive  the  load 
changes  during  periods  of  light  system  load  are  absorbed 
without  causing  the  frequency  record  to  deviate  from  a 
straight  line.  As  the  railway  load  becomes  more  pre¬ 
dominant,  the  record  broadens  due  to  the  reason  de¬ 
scribed  above.  However,  sjieed  fluctuations  which 
formerly  would  swing  three-quarters  of  a  cycle  have 
been  reduced  to  an  average  of  one-quarter  cycle.  Fur¬ 
thermore,  the  average  frequency  is  maintained  within 
exceptionally  close  limits  with  the  new  design,  for  the 
regulator  has  been  adjusted  to  a  non-drooping  character¬ 
istic  curve.  This  enables  o|ierators  to  maintain  correct 
electric  clock  indications  with  only  infrequent  manual 
adjustment  of  the  governor.  The  accuracy  and  regu¬ 
lation  of  the  new  governor  is  indicated  by  the  fact  that 
these  adjustments  are  of  the  nature  of  those  regularly 
made  to  the  pendulum  of  a  master  clock  to  adjust  it  for 
the  best  timekeeping. 
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Primary  Network  Economical 

for  Medium-Load  Densities 


By  JOHN  S.  PARSONS  and  LEONARD  M.  OLMSTED 


Distribution  Engineers 

Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 

A  PREVIOUS  article*  compared  the  overhead  sec¬ 
ondary  network  with  other  ty|>es  of  distribution 
systems  used  in  medium-load  density  areas. 
With  all  circuits,  including  13.2  kv.  transmission,  of 
open-wire  construction,  the  secondary  network  showed 
economies  at  densities  above  2,300  kva.  per  square  mile. 
When  both  the  transmission  and  primary  distribution 
circuits  were  underground  the  secondary  network  proved 
cheaper  than  either  the  primary  network  or  the  4-kv. 
radial  system  throughout  the  entire  range  of  densities 
studied.  Many  systems,  however,  use  underground  or 
aerial-cable  transmission  in  conjunction  with  overhead 
4-kv.  and  secondary  circuits.  The  present  article  pre¬ 
sents  the  results  of  a  similar  analysis  for  these  latter 
conditions,  which  indicate  that  the  primary  network  is 
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trical  World,  May  7 ,  1932,  pages  808-813. 


economical  throughout  practically  the  entire  medium- 
density  range. 

Such  areas  are  customarily  served  by  pole-mounted 
distribution  transformers  and  open-wire  secondaries.  To 
avoid  the  complication  of  separate  light  and  power  cir¬ 
cuits  both  this  and  the  previous  study  assume  three- 
phase  transformers  and  120/208- volt,  four-wire  sec¬ 
ondaries  for  all  systems.  While  this  is  admittedly  an 
approximation,  any  error  introduced  thereby  can  affect 
only  the  relative  comparison  of  the  overhead  secondary 
network  with  the  other  four  systems  and  should  be 
negligible  at  the  heavier  densities  for  which  the  sec¬ 
ondary  network  becomes  attractive. 

The  present  study  assumes  4-kv.  circuits  of  four-wire, 
overhead  construction  and  (1)  13.2-kv.  transmission 
underground ;  consideration  is  also  given  to  the  use  of 
aerial  cable  to  eliminate  heavy  expenditures  for  duct 
and  manhole  construction,  either  (2)  for  lateral  trans¬ 
mission  to  both  primary  and  secondary  networks,  with 
the  main  circuits  still  underground,  or  (3)  for  all  trans¬ 
mission  circuits.  The  earlier  study  indicated  that  adapt- 
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big.  1 — Cost  per  kva.  of  distribution  systems  compared  for  growing  load  conditions 


(a)  Transmission  circuits  underground  cable  in  ducts;  4-kv. 
circuits  and  secondaries  open-wire  construction.  Uniform  load 
densitj^and  load  growth  of  10  per  cent  per  year  assumed. 

(b)  Main  transmission  circuits  underground  cable  in  ducts, 
lateral  transmission  aerial  cable ;  4-kv.  circuits  and  secondaries 


open-wire  construction.  Uniform  load  density  and  load  growth 
of  10  per  cent  per  year  assumed. 

(c)  Transmission  circuits  aerial  cable;  4-kv.  circuits  and 
secondaries  open-wire  construction.  Uniform  lewd  density  and 
load  growth  of  10  per  cent  per  year  assumed. 
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ability  to  growth  is  a  decided  factor  in  establishing  the 
relative  economic  merits  of  the  various  systems  of  dis¬ 
tribution.  Accordingly  this  discussion  is  confined  to 
systems  designed  for  growth  at  the  rate  of  10  per  cent 
per  year. 

Primary  network  shows  cost  advantage 

When  transmission  circuits  are  underground  cable  in 
ducts  the  4-kv.  radial  system  using  24,000-kva.  feeder- 
regulated  substations  is  slightly  less  expensive  than  the 
primary  network  up  to  approximately  2,900  kva.  per 
square  mile.  This  slight  economic  advantage,  however, 
is  likely  to  more  than  disappear  under  actual  conditions, 
where  the  load  density  is  not  uniform  and  the  locations 
and  magnitudes  of  the  loads  to  be  served  in  the  future 
are  unknown,  because  long  before  a  station  of  this  size 
is  loaded  it  may  be  a  considerable  distance  from  the 
load  center.  Reference  to  Fig.  la  shows  that  the  pri¬ 
mary  network  is  appreciably  lower  in  cost  than  the 
12,000-kva.  substation  system  at  densities  above  1,000 
kva.  per  square  mile.  The  bus-regulated  radial  system 
also  shows  economies  at  the  higher  densities. 

Use  of  aerial  cable  for  lateral  transmission  to  the 
network  units  materially  lessens  the  cost  of  both  the 
primary  and  the  overhead  secondary  network.  In  Fig. 
lb  the  primary  network  is  shown  to  be  most  economical 
throughout  essentially  the  entire  range  of  densities, 
closely  approached  above  4,500  kva.  per  square  mile  by 
the  overhead  secondary  network. 

Fig.  Ic  shows  the  curves  for  the  same  systems  with 
all  transmission  by  aerial  cable.  Here,  too,  the  primary 
network  shows  less  expenditure  than  any  other  system, 
closely  approached  again  at  the  higher  densities  by  the 
overhead  secondary  network. 

The  five  types  of  distribution  systems  studied  were : 
4-kv,  feeder-regulated  radial,  4-kv.  primary  network, 
4-kv.  bus-regulated  radial,  overhead  secondary  network 
fed  over  13.2-kv.  transmission  and  13.2-kv.  radial.  Each 
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regulated  radial 
system 


system  was  carefully  laid  out 
to  serve  the  16-square  mil  ■ 
load  area  and  was  expands  1 
as  required  to  carry  the  grow¬ 
ing  load.  The  total  system  ir- 
vestment  within  the  area  to 
the  consumers’  services  w;i> 
then  estimated  for  each  year. 
From  these  data  curves  were 
plotted  showing  system  invest¬ 
ment  per  kva.  of  system  peak 
against  the  load  density.  To 
these  curves  were  added  aj)- 
proximate  capitalized  losses 
taken  from  static  load  studies. 
This  sum  of  system  invest 
ment  plus  capitalized  losses 
per  kva.  has  been  plotted 
against  load  density  in  the 
form  of  smooth  curves  in 
order  to  facilitate  compari¬ 
son  between  systems.  These 
curves  are  the  ones  shown  in 


Fig.  1  a,  b  and  c  and  a  table  giving  detailed  cost  fig¬ 
ures  and  capitalized  losses  for  a  number  of  densities 
covered  by  the  curves  has  been  included  to  show 
just  where  in  the  various  systems  the  cost  differences 
occur. 

The  4-kv.  radial  system,  using  feeder-regulated  sub¬ 
stations,  is  at  present  the  most  common  type  of  dis¬ 
tribution  system  and  forms  a  basis  of  comparison  for 
the  newer  systems.  Investigation  of  the  economic  size 
of  substation  for  the  conditions  covered  in  the  earlier 
article  showed  little  choice  between  12,000-  and  24,000- 
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kva.  stations  rated  on  the  basis  of  load  capacity.  For 
the  present  conditions,  however,  transmission  cost  be¬ 
comes  of  relatively  greater  importance  and  the  24.000- 
kva.  station  gives  a  lower  total  system  cost  for  the  range 
of  densities  considered.  This,  however,  is  probably  a 
larger  station  than  would  be  practical  for  many  appli¬ 
cations.  The  cost  of  the  system  for  24,000-kva.  sub¬ 
stations  runs  from  10.5  to  3.3  per  cent  less  than  for 
12,000-kva.  substations.  The  larger  savings  apply  to 
13.2-kv.  underground  transmission  cable  and  the  smaller 
to  aerial  cable,  in  both  instances  for  4-kv.  radial  open- 
wire  circuits  from  feeder-regulated  substations. 

Air  blast  provides  emergency  capacity 

Primary  distribution  units  of  the  outdoor  type  were 
used  in  the  primary  network  system.  Each  unit  con¬ 
sists  of  a  1,500-kva.,  three-phase  automatic  load  tap¬ 
changing  transformer  and  a  five-breaker  switchgear 
structure,  with  the  necessary  auxiliary  equipment.  When 
any  one  of  the  transmission  circuits  feeding  the  net¬ 
work  is  (le-energized  the  load  dropped  by  its  associated 
distribution  units  must  be  picked  up  by  the  units  remain¬ 
ing  in  service.  This  load,  of  course,  will  not  divide 
equally  among  the  remaining  units,  but  will  pile  up  on 
those  nearest  the  units  out  of  service.  Sufficient  spare 
capacity  has  been  allowed  to  avoid  overloading  any  part 
of  the  system  under  this  condition.  Much  of  this  spare 
capacity  is  secured  by  the  use  of  air-blast  equipment  on 
all  of  the  l,5(X)-kva.  units  to  give  a  2,000-kva.  air- 
blast  rating.  Under  normal  conditions  no  transformer 
is  loaded  to  more  than  1,500-kva.,  therefore  the  air-blast 
is  operated  only  during  emergencies. 

In  the  economic  studies  previously  reported  air-blast 
equipment  was  not  employed.  Its  use,  for  the  condition 
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of  all  circuits  open-wire,  reduces  the  total  cost  of  the 
primary  network  by  approximately  7  per  cent,  so  that 
the  overhead  secondary  network  becomes  the  most  eco¬ 
nomical  system  at  about  2,800-kva.  peir  square  mile 
instead  of  2,300-kva.  per  square  mile  as  is  the  case  when 
air-blast  is  not  used.  In  the  case  of  all  circuits  except 
the  secondaries  underground  the  savings  secured  by 
using  air-blast  on  the  primary  network  transformers  is 
not  nearly  sufficient  to  overcome  the  economies  of  the 
overhead  secondary  network. 

In  the  bus-regulated  radial  system  using  aerial-cable 
transmission  2,000-kva.,  three-phase  transformers  are 
employed.  Each  transformer  is  connected  by  an  oil 
disconnect  to  a  6,000-kva.,  13.2-kv.  transmission  circuit 
and  supplies  a  4-kv.  bus  section  through  a  10  per  cent 
buck-or-boost  induction  regulator.  If  preferred,  the 
regulator  may  be  replaced  by  automatic  load  tap-chang¬ 
ing  equipment  mounted  on  the  transformer.  Two  radial 
feeders  are  connected  to  the  4-kv.  bus  section  through 
automatic  reclosing  breakers.  Depending  upon  the  den¬ 
sity  of  the  load  to  be  served,  from  two  to  five  of  these 
units,  each  fed  over  a  different  transmission  circuit, 
are  located  in  a  substation  with  the  bus  sections  nor¬ 
mally  tied  through  sectionalizing  breakers.  For  under¬ 
ground  transmission  a  similar  design  is  used  except 
that  the  transformers  are  3.000-kva..  three-phase  and 
three  4-kv.  feeders  radiate  from  each  bus  section.  This 
type  of  system  is  indicated  in  Fig.  2. 

Since  load  is  tapped  off  along  the  feeders,  care  must 
be  exercised  in  loading  to  keep  the  voltages  at  the  serv¬ 
ices  near  the  two  ends  of  each  feeder  within  accepted 
limits  of  regulation.  Because  of  this,  both  the  length 
and  the  loading  of  the  circuits  are  definitely  restricted. 
The  load  carried  per  feeder  is  materially  less  than  in 
the  feeder-regulated  radial  system,  and  reliability  of 
service  is  thereby  improved. 

This  work  shows  that  the  primary  network  has  real 
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economic  merit  and  indicates  the  general  field  of  eco¬ 
nomic  application.  The  use  of  a  network  system,  either 
primary  or  secondary,  reduces  the  amount  of  system 
planning  required  and  eliminates  much  of  the  necessity 
for  guessing  when  and  where  future  loads  will  have  to 
be  taken.  The  primary  network  can  be  readily  used 
to  take  care  of  future  growth  on  existing  distribution 
systems.  Also,  when  changing  a  radial  system  to  a 
primary  network,  much  of  the  existing  system  can  be 
used,  thus  keeping  down  the  expense  of  changeover. 
Both  the  primary  network  and  the  bus-regulated  radial 
systems  are  particularly  well  adapted  to  use  complete 
factory-built  distribution  units. 

A  general  analysis  of  this  kind  cannot  be  expected  to 
eliminate  the  necessity  for  making  economic  studies  of 
actual  cases,  because  of  the  variations  in  conditions  and 
costs  in  different  localities.  It  should  serve  as  a  guide, 
however,  in  determining  what  system  or  systems  merit 
consideration  and  thus  eliminate  much  work.  While 
the  overhead  secondary  network  and  the  primary  net¬ 
work  show  more  economic  promise  than  the  other  sys¬ 
tems  iti  most  of  the  cases  considered,  it  can  be  con¬ 
cluded  definitely  from  these  studies  that  there  is  no  one 
tyi)e  of  distribution  system  which  will  prove  most  eco¬ 
nomical  for  all  conditions  that  may  be  encountered. 

T 

Effect  of  Power-Factor  Correction 
on  Demand  Charges 

The  possibility  of  securing  savings  from  power-factor 
correction  beyond  the  reduction  in  investment  charges  on 
motor  and  control  equipment  resulting  from  industrial 
])lant  betterments  along  this  line  have  recently  been  in¬ 
vestigated  by  Brooks  Faxon,  Boston,  Mass.,  in  analyzing 
the  Plymouth  Motor  Car  Company’s  successful  control 
of  power  factor  as  described  in  the  Electrical  World. 
March  11,  1933,  page  330. 

Mr.  Faxon  assumed  that  the  Plymouth  Motor  Car 
Company  operates  its  own  pow'er  plant,  from  the  ma¬ 
terial  presented  in  the  foregoing  article,  and  that  it 
was  accordingly  satisfied  with  the  large  financial  return 
obtained  in  the  cutting  down  of  its  investment  charges. 
Looking  at  the  further  savings  which  would  have  been 
achieved  in  case  electricity  was  purchased  from  an  out¬ 
side  source  under  an  average  yearly  demand  rate  of  $12 
{>er  kva.,  the  following  analysis  was  set  forth: 

From  the  context  of  the  foregoing  article  it  is  safe  to 
assume  that  the  original  704  motors  of  the  Plymouth 
plant,  totaling  1,710  hp.  in  combined  rating,  were  operat¬ 
ing  at  a  load  factor  of  around  50  per  cent.  Allowing  83 
per  cent  motor  efficiency  and  68  per  cent  power  factor 
for  the  original  installation  the  demand  becomes  769  kw. 
(1,131  kva.)  and  the  reactive  kva.  becomes  829. 

After  making  the  changes  to  improve  the  power  factor 
the  industrial  plant  still  had  704  motors  (with  changes 
to  smaller  sizes)  totaling  878  hp.  in  service.  As  the 
work  done  in  each  machine  did  not  change,  but  as  the 
motor  efficiency  increased,  the  demand  was  reduced  to 
741  kw.,  but  391  reactive  kva.  was  eliminated,  the  result¬ 
ing  reactive  kva.  totaled  438  and  the  kva.  demand  became 
860,  making  the  new  power  factor  86  per  cent. 

Therefore  from  the  above  there  is  realized  a  direct 
demand  charge  saving  of  1,131  minus  860  or  271  kva.. 


which  at  $12  per  kva.  per  year  gives  the  very  attractive 
saving  of  $3,252  per  annum  for  the  small  capital  outlay 
of  $3,130  for  new  motors  and  labor.  Mr,  Faxon  pointed 
out  that  had  any  utility  manager  had  such  a  load  on  his 
lines  he  would  gladly  have  had  his  customer  make  such  a 
change  in  equipment,  even  though  this  might  mean  giving 
up  an  immediate  revenue  of  $3,252 ;  for  the  utility  could 
have  taken  this  same  released  271  kva.  and  sold  the  serv¬ 
ice  it  represents  at  $50  per  horsepower-year  to  other  cus 
tomers  on  a  highly  profitable  basis  ($11,802  revenue). 

▼ 

Safety  Guy  Hook 

By  G.  E.  CALLAHAN 

Appalachian  Electric  Power  Company,  Blttefield,  li'.  Va. 

No  lineman  worthy 
of  his  trade  ever 
works  on  a  “bad”  pole 
without  first  tying  it 
up  with  a  set  of  tem¬ 
porary  guys.  But  he 
has  to  climb  the  pole 
to  put  the  rope  guys  in 
place,  taking  a  chance 
that  the  pole  will  hold 
him  until  the  ropes  are 
tightened.  At  least  he 
had  to  take  that 
chance  liefore,  but  he 
does  not  have  to  now, 
if  he  will  use  the 
safety  guy  hook  de¬ 
scribed  here.  This 
hook,  as  shown  in  the 
drawing,  is  a  simple 
affair,  a  piece  of  ^-in. 
rod  bent  into  shape 
with  a  1-in.  horizontal 
ring  above  the  curve 
of  the  hook.  This 
hook  may  be  made 
Hook  makes  temporary  guying  from  a  tie  wire  or 
a  safe  job  any  other  stiff  wire 

on  the  job.  Any 
long  stick  will  do  to  raise  it.  All  that  is  necessary  is  the 
hand  lines  and  the  desire  to  be  safe.  The  ring  is  slipped 
over  the  spike  of  a  pike  pole  and  the  loose  loop  of  the 
guy  rope  is  held  in  the  hook  while  it  is  pushed  up  as 
high  as  necessary  on  the  pole  and  tightened  in  place. 
The  pike  is  then  dropped  out  of  the  ring,  leaving  the 
hook  under  the  loop,  where  it  can  be  used  to  loosen  the 
rope  guy  when  the  work  is  finished. 

T 

Author’s  Name  Bayle,  Not  Boyle 

In  the  article  “Billet  Scale  Removed  with  Relay- 
Controlled  Spray,”  in  the  June  3,  1933,  issue  of  Elec  ¬ 
trical  World  (page  723),  the  author’s  name  appeared 
as  R.  M:  Boyle,  due  to  a  regrettable  typographical  errot 
The  author’s  name  is  R.  M.  Bayle. 
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BOOK  REVIEWS 

Modern  Industrial  Organization 

By  H.  Von  Beckerath.  Published  by  the  McGraw-Hill  Book 
Company,  330  West  42d  Street,  New  York,  N.  Y.  385  pages. 
Price,  $4. 

This  book  deals  with  manufacturing  operations  and 
considers  objectively  the  machine  age,  the  development 
and  limitations  of  mass  production  and  standardization 
1  and  the  rationale  of  advertising.  The  author  is  German 
and  the  background  is  that  of  modern  industry  in  that 
country,  but  the  industrial  characteristics  of  the  leading 
nations  are  examined  and  discussed  without  bias.  This 
is  an  interesting  and  thorough  treatise  on  modern  indus¬ 
try  with  an  interpretation  of  its  action  on  economic  and 
social  life. 

T 

Electrical  Circuits  and  Machinery 

By  John  H.  Morecroft  and  Frederick  W.  Hehre.  Published 
by  John  Wiley  &  Sons,  Inc.,  440  Fourth  Avenue,  New  York, 
N.  Y.  457  pages,  illustrated.  Price,  $4  plus  postage. 

For  certain  purposes  the  book  which  goes  into  elab¬ 
orate  detail  at  the  very  points  where  the  student  thinks 
he  .sees,  but  actually  misses  the  essence,  is  most  desirable. 

I  Morecroft  and  Hehre  have  done  just  this  in  connection 
[  with  flux  linkages  and  induction,  with  Kirchhoff’s  law 
i  circuits,  with  magnetic  circuits.  In  taking  pains  to 

j  clinch  the  basic  laws  of  circuits  and  machinery  the  au- 

j  thors  have  paved  the  way  for  a  prompt  arrival  at  the 
I  practical  operating  aspects  of  continuous  current  genera¬ 
tion  and  utilization.  (This  volume  of  the  revised  edition 
deals  only  with  d.c.) 

Unusual  in  a  college  text,  the  book  ends  with  an  excel¬ 
lent  short  chapter  on  the  care,  operation  and  character¬ 
istic  faults  of  d.c.  machinery.  Some  obsolete  designs 
are  retained,  presumably  for  purely  pedagogical  eflPec- 
tiveness,  but  on  the  whole  this  second  edition  has  brought 
the  illustrations  and  the  reported  practice  up  to  date. 
One  is,  however,  constrained  to  ask  why  in  a  book  ad- 
i  dressed  primarily  to  “non-electrical”  students  nearly  all 
the  plentiful  numerical  problems  are  of  the  design  type 
rather  than  of  the  economic  application-to-the-job  type 
,  which  such  graduates  are  most  likely  to  encounter? 

T 

The  Engineer’s  Manual  of  English 


Hopkins,  the  Garble  Sisters  or  Harhimura  Togo;  none 
other  than  engineers  perpetrated  them. 

Half  the  book  (Part  II)  is  devoted  to  samples  of  tech¬ 
nical  reports  of  various  sorts ;  technical  articles,  edi¬ 
torials,  abstracts  and  book  reviews;  subject  matter  for 
bulletins,  booklets  and  catalogues ;  specifications  and 
patents.  A  glossary  of  words  commonly  misspelled  by 
engineers  closes  the  hook.  If  this  resume  of  the  contents 
fails  to  serve  adequately  as  an  earned  testimonial  let  the 
reviewer  say  he  is  placing  the  book  alongside  his  own 
dictionary,  style  book  and  Thesaurus. 

▼ 

Theory  of  Thermionic  Vacuum  Tubes 

By  E.  Leon  Chaffee.  Published  by  the  McGraw-Hill  Book 
Company,  330  West  42d  Street,  New  York,  N.  Y.  652  pages, 
illustrated.  Price,  $6. 

A  thoroughly  develoi)ed  discussion  and  handbook  on 
all  fields  and  aspects  of  radio  engineering.  It  covers 
tubes,  circuits,  systems  and  applications  under  the  three 
divisions  of  fundamentals,  amplifiers  and  detectors.  It 
is  restricted  to  the  field  of  low  power  tubes.  Fundamen¬ 
tal  considerations  are  stressed,  with  mathematics  used 
freely  to  arrive  at  quantitative  results.  The  book  is  a 
text  based  on  courses  given  at  Harvard  and  should  find 
a  welcome  in  colleges  and  among  radio  engineers. 

T 

Conduction  of  Electricity  in  Gases 

By  Joseph  Slepian.  Published  by  Educational  Department, 
Westinghouse  Electric  &  Manufacturing  Company,  East  Pitts¬ 
burgh,  Pa.  188  pages,  illustrated.  Price,  $4. 

It  is  probable  that  no  branch  of  applied  physics  pre¬ 
sents  a  greater  gap  between  the  infinitesimal  laboratory 
magnitudes  and  the  enormous  magnitudes  of  engineering 
practice  than  the  high-voltage,  high-capacity  circuit 
i)reaker.  In  betw’een  are  corona,  the  spark,  the  glow 
and  the  invisible  emission  of  the  thermionic  tube.  In 
conjunction  with  his  notable  work  on  deionization  of  arc 
spaces  Dr.  Slepian  has  developed  a  technique  of  pres¬ 
entation  of  these  phenomena  of  electrical  conduction  in 
gases  that  is  unique.  This  has  been  available  to  West¬ 
inghouse  engineers  and  research  workers  and  also  to 
physics  students  at  the  University  of  Pittsburgh.  Now 
it  is  made  available  in  book  form  to  others. 

Starting  with  the  kinetic  theory  of  gases,  the  treatment 
smoothly  effects  the  transition  into  electronic  movements 
and  emissions  and  then  ionization  and  deionization.  In¬ 
cidental  to  the  laying  of  the  theoretical  foundation  the 
author  correlates  the  limiting  characteristics  of  electrical 
devices  with  the  mathematical  analysis  of  space  charges, 
gas  pressures,  diffusion,  etc.  Mobility  of  ions,  the  mech¬ 
anism  of  ionization,  time  of  breakdown,  reignition  and 
extinction  follow.  Application  of  these  gaseous  phe¬ 
nomena  to  arresters,  switches,  rectifiers,  glow  tubes,  cir¬ 
cuit  breakers  and  other  devices  constitute  the  latter  half 
and  closure  of  the  book. 

In  no  sense  is  the  book  to  be  viewed  as  descriptive.  It 
aims  to  present  an  integrated  mathematical  picture  of 
conduction  phenomena  in  gases.  In  no  other  publication 
known  to  the  writer  has  so  successful  an  attempt  been 
made  to  detach  the  element  of  empiricism  from  the  be¬ 
havior  and  sound  design  of  a  wide  range  of  practical 
electrical  equipment  devised  to  interrupt  or  perpetuate 
electric  currents  through  gases  or  vacua. 


By  W.  O.  Sypherd  and  Sharon  Brown.  Published  by  Scott, 
Foresnian  &  Company,  New  York.  515  pages.  Price,  $2. 

Engineers  will  find  this  book  a  distinctly  practical  aid 
to  better  writing.  Nowhere  has  it  the  flavor  of  the  Eng¬ 
lish  professor  condescending  to  show  engineers  how  to 
emulate  the  literati ;  on  the  contrary,  it  talks  the  engi¬ 
neer’s  own  language.  It  reaches  all  the  way  from  the 
literary  exercises  of  the  technical  student  to  the  master¬ 
ful  presentations  of  the  executive.  Opening  with  a  terse 
summary  of  the  modern  rules  of  grammar  and  composi¬ 
tion  (two  chapters)  the  two  professors  from  Delaware 
and  Brown  set  up  the  business  letter,  the  technical  report, 
articles  for  journals,  bulletins  and  specifications  in  precept 
and  practice.  Illustrations  of  good  and  bad  technical  writ- 
ting  form  the  major  vehicle  of  exposition  in  these  chap¬ 
ters.  Any  honest  engineer  will  know  the  authors  did  not 
invent  the  horrible  examples  nor  cull  them  from  Sis 
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Men  of  the  Industry 


Basil  Manly,  who  represented  the 
New  York  Power  Authority  in  Wash¬ 
ington  for  some  time,  has  been  selected 
to  he  a  member  of  the  Federal  Power 
Commission. 

• 

R.  A.  Mitchell,  vice-president  of  the 
Alabama  Power  Company,  has  been 
made  the  recipient  of  the  honorary  de¬ 
gree  of  doctor  of  laws  by  the  University 
of  Alabama. 

• 

Herbert  J.  Drake  of  Florida  has 
been  confirmed  by  the  United  States 
Senate  as  a  member  of  the  Federal 
J'ower  Commission. 

• 

Thomas  A.  Marsh  has  become  a 
partner  in  the  Ernest  E.  Lee  Company, 
Chicago,  manufacturers’  representatives. 
Mr.  Marsh  was  for  ten  years  chief  engi¬ 
neer  of  the  Green  Engineering  Com¬ 
pany,  for  seven  years  western  engineer 
of  the  Combustion  Engineering  Corpo¬ 
ration  and  for  three  years  president  of 
the  Modern  Coal  Burner  Company. 

• 

Claude  M.  Lamb,  sales  representa¬ 
tive  of  the  Greenfield  (Mass.)  Electric 
Light  &  Power  Company,  has  been  ap¬ 
pointed  to  a  similar  position  with  the 
United  Electric  Light  Comi)any,  Spring- 
field,  Mass.  Following  graduation  from 
the  Worcester  Polytechnic  Institute,  and 
after  a  connection  with  the  General 
Electric  Company,  he  joined  the  staff 
of  the  Turners  Falls  Power  &  Electric 
Company  as  an  operating  engineer. 
Two  years  ago  he  was  transferred  to 
the  Greenfield  Electric  Light  &  Power 
Company  as  sales  representative. 

• 

tioRDON  A.  Lemm,  merchandise  man¬ 
ager  of  the  Oswego  Valley  district  of 
the  Niagara  Hudson  Power  Corpora¬ 
tion  for  the  past  year  and  previous  to 
that  merchandise  manager  for  the  Peo- 
j)les  Gas  &  Electric  Company  for  5^ 
years,  has  severed  his  connection  with 
the  Niagara  Hudson  company  to  take 
a  similar  |)osition  witli  a  large  electri¬ 
cal  company  in  the  south. 

• 

.Arthur  O.  Austin  has  resigned  as 
vice-president  of  the  Ohio  Insulator 
Company,  division  of  the  Ohio  Brass 
Company,  Mansfield,  to  establish  a  con¬ 
sulting  engineering  practice  with  head- 
(juarters  at  Barberton.  Mr.  Austin  will 
specialize  in  engineering  work  in  con¬ 
nection  with  transmission  and  distribu¬ 
tion  of  electrical  energv-  for  power  and 
radio  purposes.  Following  graduation 
from  Leland-Stanford  University  in 
PH)3,  he  became  identified  with  the  Gen¬ 
eral  Electric  Company  and  subsequently 


with  the  Pacific  Gas  &  Electric  Com¬ 
pany  and  then  with  the  Lima  Insulator 
Company.  Later  he  joined  the  Akron 
High-Potential  Porcelain  Company, 
which  was  purchased  by  the  Ohio  Brass 
Company  in  1910  and  reorganized  as 
the  Ohio  Insulator  Company.  Since 
that  time  he  has  been  connected  with 
the  company.  Mr.  Austin  is  considered 
an  authority  on  transmission  line  design 
and  is  the  author  of  a  number  of  scien¬ 
tific  papers  on  this  subject  and  on 
design  and  manufacture  of  insulators. 
He  is  a  fellow  of  the  American  Institute 
of  Electrical  Engineers  and  a  member 
of  the  American  Society  of  Radio  En¬ 
gineers,  American  Society  for  Testing 
Materials  and  of  other  scientific  organ¬ 
izations. 

• 

Alderman  B.  J.  Samuels  of  the  Lon¬ 
don  County  Council  has  been  elected 
unanimously  chairman  of  the  London 
Joint  Electricity  Authority  to  succeed 
W.  F.  Marchant,  resigned.  He  has  been 
a  member  of  the  Authority  since  its 
organization  in  1925,  vice-chairman 
since  1928  and  chairman  of  the  finance 
committee  since  1927. 

• 

John  H.  Porter  of  St.  Louis  has  re¬ 
signed  as  a  member  of  the  Missouri 
Public  Service  Commission,  effective 
August  1,  after  five  years  of  service. 
Mr.  Porter  is  planning  to  open  a  pri¬ 
vate  engineering  office  in  St.  Louis  after 
leaving  the  commission. 

• 

F.  W.  Crone,  who  has  engaged  in 
publicity  work  for  the  public  utilities 
in  the  Metropolitan  district  for  some 
few  years,  has  been  placed  in  charge  of 
editorial  and  publicity  activities  of  the 
electric  and  gas  companies  affiliated 
with  the  Consolidated  Gas  Company  of 
New  York.  Mr.  Crone  will  be  director 
of  the  editorial  bureau  of  the  com¬ 
panies.  Henry  Obermeyer.  assistant 
to  the  vice-president,  has  been  placed  in 
charge  of  advertising  for  the  group. 

• 

Norman  W.  Storer,  consulting  rail¬ 
way  engineer  for  the  Westinghouse 
Electric  &  Manufacturing  Company,  has 
been  awarded  the  Lamme  medal  of 
Ohio  State  University,  an  honor  be¬ 
stowed  on  “a  graduate  of  one  of  the 
technical  departments  for  meritorious 
achievement  in  engineering  of  the  tech¬ 
nical  arts.”  Mr.  Storer  was  graduated 
in  1891  with  the  degree  of  mechanical 
engineer  in  electrical  engineering.  Since 
September  of  that  year  he  has  been  con¬ 
tinuously  in  the  employ  of  the  West¬ 
inghouse  company.  In  charge  of  the 


railway  department  from  1904  to  1912, 
as  general  engineer  assigned  to  special 
railway  problems  from  1912  to  1925  and 
as  consulting  railway  engineer  from 
1925  to  the  present  time,  he  has  had  a 
large  part  in  the  design  of  the  company’ 
transportation  equipment.  Mr.  Storer 
is  a  fellow  of  the  American  Institute  of 
Electrical  Engineers  and  has  served  a' 
chairman  of  several  committees  of  that 
bodv.  He  is  also  a  member  of  the 
A.S.M.E. 

• 

Frank  A.  Merrick,  president  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  was  made  the  recipient  of  the 
honorary  degree  of  doctor  of  engineer¬ 
ing  by  Lehigh  University  at  the  recent 
commencement  exercises. 

• 

Richard  T.  Lyman,  sales  represent¬ 
ative  of  the  United  Electric  Light  Com¬ 
pany,  Springfield,  Mass.,  has  been  ap¬ 
pointed  head  of  the  service  department 
of  the  Greenfield  Electric  Light  & 
Power  Company.  Mr.  Lyman  has  been 
identified  with  the  Springfield  properties 
since  1930. 

T 

OBITUARY 

William  A.  Green,  well  known  in 
Florida  as  an  electrical  engineer,  and 
for  many  years  superintendent  of  the 
old  Consumers  Electric  Company  of 
Tampa,  died  at  his  home  in  that  city 
May  29  in  his  seventy-first  year. 
Later  he  served  as  superintendent  of 
the  West  Tampa  Power  &  Water  Com¬ 
pany,  subsequently  becoming  super¬ 
intendent  of  the  power  plant  in  Fitz¬ 
gerald,  Ga.,  where  he  remained  until 
his  retirement  in  1923. 

• 

Jame.s  a.  Shepard,  vice-president  and 
consulting  engineer  of  the  Shepard 
Niles  Crane  &  Hoist  Corporation,  Mon¬ 
tour  Falls,  N.  Y.,  died  June  10  at  his 
summer  home,  Kayutah  Lake,  N.  Y.,  in 
his  seventieth  year.  In  partnership  with 
his  father  and  brother,  Mr.  Shepard 
established  a  foundry  and  machine  shop 
in  Montour  Falls  in  1880  for  the  manu¬ 
facture  of  agricultural  implements  and 
for  producing  special  castings,  later 
under  a  new  name  engaging  in  the 
building  of  steel  bridges  and  structural 
steel  work.  The  bridge  company  was 
sold  and  Mr.  Shepard  founded  the  Gen¬ 
eral  Pneumatic  Tool  Company,  later 
known  as  the  Shepard  Electric  Crane  vt 
Hoist  Company.  Several  years  ago  the 
Shepard  company  purchased  the  Sprague 
Electric  Hoist  Company  and  the  Niles 
Crane  Company  and  reorganized  under 
the  title  Shepard  Niles  Crane  &  Hoi'^t 
Corporation.  Mr.  Shepard  was  actively 
engaged  with  this  company  as  vice- 
president  and  consulting  engineer  up  to 
the  time  of  his  death.  He  was  a  mein- 
ber  of  the  A.S.M.E. 


840 


ELECTRICAL  WORLD  — June  24,193S 


MAIL 

COUPON 


COMPLETE  LINE  of  RECTANGULAR 
SWITCHBOARD  INSTRUMENTS 


WITH 


OUTSTANDING 

POINTS 

OF  ADVANTAGE 


1.  Antiparallax 

2.  Antiglare 

3.  Easy  to  Read 

4.  High  Factor  of  Merit 

5.  Magnetic  Damping 

6.  High  Torque 

7.  Responsiveness 

8.  Permanently  Constant 

9.  Three  Styles  of  Cases 

10.  Attractive  Appearance 


This  photograph  was  taken  to  show  the  aniiparallax  features. 
Note  the  size  and  shape  of  the  pointer,  and  that  it  is  in  the 
same  plane  as  the  scale  markings.  Note,  too,  the  size  of  the 
division  lines  and  the  omission  of  the  usual  enclosing  line,  to 
give  added  clearness.  This  view  also  shows  the  simple  and 
sturdy  construction 


10.  Affractive  Appearance 

Attractive  in  themselves,  these  instruments,  when 
mounted  row  upon  row,  create  a  harmony  and  symmetry 
which  are  in  keeping  with  the  trend  of  improved  appear¬ 
ance  in  modern  stations. 

M  oreover,  four  vertical  rows  with  6-inch  center  lines 
can  be  mounted  on  a  24-inch  panel — thus  making  the 
most  efficient  use  of  every  inch  of  space. 

COMPLETE  LINE 

For  alternating  current:  voltmeters,  ammeters,  watt¬ 
meters,  power-factor  meters,  and  frequency  meters.  For 
direct  current:  voltmeters  and  ammeters.  Special  instru¬ 
ments  are  also  available,  such  as  temperature  meters, 
and  radio-frequency  and  rectifier-type  instruments. 

To  obtain  more  information  about  these  new  instruments,  use  the 
roupon  at  the  right.  Address  the  nearest  G-E  office,  or  General 
Electric  Company,  Dept.  6-201,  Schenectady,  N.  Y. 


I  General  Electric  Co., 

Dept.  6-201, 

I  Schenectady,  N.  Y. 
j  Gentlemen: 

I  Please  send  me  your  bulletin  GEA-1758,  which 
I  contains  descriptions  and  prices  of  your  new  rec- 
I  tangular  switchboard  instruments. 

I  Name . 


j  Address 

I  City 


ELECTRIC 


GENERAL 
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you  canh 

VC’hen  you  buy  copper-covered  steel  wire  for  guy  strand, 
overhead  ground  wire,  messenger  strand  or  telephone 
service — you  buy  it  for  protection  against  corrosion. 

The  CONTROLLED  process  by  which  CRUCIBLE 
COPPERBOND  is  made,  provides  three  important 
improvements  in  protection  against  corrosion.  ALL 
CRUCIBLE  COPPERBOND  production  is  by  this 


Reproduction  of  ?AH) 
diumeler  micro-photo- 
aruph  of  weld  hetwcen 
copper  .wd  stetl.  Note 
interlocking  crystalline 
structure  of  weld. 


Crucible, 

^pperbona 


process. 


CRUCIBLE  COPPERBOND  is  completely  manufac¬ 
tured,  sold  and  guaranteed  by  the  Crucible  Steel  Com¬ 
pany  of  America. 


CRUCIBLE  COPPERBOND  DIVISION 


Cl 


405  Lexington  Ave.,  New  York  City  I  ^ 
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CONTROLLED  COPPER  DISTRIBUTION 

More  even  copper  distribution  obtained  by  world's  largest 
manufaaurers  of  high-grade  steels  by  CONTROLLED  hot 
rolling,  improved  roll  design,  correct  rolling  temperatures, 
perfected  hot-rolling  practice.  Minimum  copper  thick¬ 
ness  held  to  10%  of  radius  of  finished  rod  or  wire.  Thick¬ 
ness  of  copper  in  thousandths  of  an  inch  (rather  than  con¬ 
ductivity)  IS  the  proper  standard  of  measure  for  rust- 
resisting  w'ire. 

CRUCIBLE  COPPERBOND 

Write  for  revised  specifications  for  copper-covered  steel  wires  providing  for  a 
minimum  copper  thickness  for  all  sizes  of  wires  and  suggested  tests  for  minimum 
copper  thickness. 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA 

Branch  Offices  in  all  Principal 


CONTROLLED  WELD 

Temperature  of  copper  and  steel  at 
instant  of  pouring  must  be  closely 
controlled.  _  Copper  too  hot  results 
in  contamination  by  excessive  iron 
inclusions.  Steel  and  copper  too 
cool  results  in  poor  weld.  'Throu)^ 
CONTROL  the  iron  content  in 
copper  on  Crucible  Copperbond  is 
held  below  .2  of  1%. 


CONTROLLED 
COPPER  MELTING 

Modern  copper  melting  equip¬ 
ment  pours  copper  direalv 
from  melting  furnace  to  mold. 
Result  of  CONTROL  is  clean 
copper,  free  from  f;a$,  free 
from  oxide  segregations. 
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Produced  in  the  stand¬ 
ard  reliable  brands 
"Extra  BB  "  "BB" 
and  "Steel." 


Note  how  Perfected 
Wire  may  be  wound 
about  its  own  diameter* 
The  smooth,  deeply  laid 
zinc  is  flexible  as  the 
wire  itself,  assuring  im¬ 
penetrable  protection. 


PERFECTED 


TELEPHONE,  TELEGRAPH 
WIRE  AND  STRAND 


lONG  before  the  telephone  and  telegraph  became  important 
"  factors  in  the  pulsing  life  of  the  nation — the  American  Steel 
&  Wire  Company  was  producing  wire  for  many  purposes.  So — 
when  communication  systems  demanded  lines  for  the  transmis¬ 
sion  of  messages,  it  was  only  natural  that  they  turned  to  this 
Company  as  the  most  dependable  source  of  supply.  Out  of  this 
demand  has  come  Perfected  Telephone,  Telegraph  Wire  and 
Strand — products  that  are  constantly  uniform,  heavily  galvanized 
to  resist  corrosion — and  that  have  a  conductivity  and  tensile 
Strength  to  meet  the  necessary  requirements. 


1831 


1933 


AMERICAN  STEEL  &  WIRE  COMPANY 


808  South  LaSalle  Street,  Chicaso 
94  Grove  Street,  Worcester 


SUBSIDIABY  OF  UNITtD, 


STATES  STEEL  coRFORATiON  Empire  State  Bldg.,  New  York 

First  Natiortal  Bank  Bldg.,  Baltimore 


AND  ALL  PRINCIPAL  CITIES 

Pacific  Coast  Distribators:  Colmibia  Steel  CoMpany,  Ren  Beildina,  Sen  Frenciico  Export  Distributors:  United  States  Steal  Producb  Company,  New  York 


s 
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INSULATOR  NO.  31152 
Mechanical  and  Physical 
Characteristics 


UNITS 

BENDING  STRENGTH,  LBS. 

Upright 
(Base  Mtd.) 

Underhung 
(Cap  Mtd.) 

1 

7500 

4500 

2 

3000 

2400 

3 

1700  , 

1500 

4 

1200 

1100 

5 

930 

870 

6 

760 

720 

7 

630 

600 

Tension  Strength,  20,000  Pounds 
Torsion  Strength,  40,000  In.  Pounds 
Leakage  Distance,  33  Inches 
Net  Weight,  80X  Pounds 


New  York  •  Philadelphia  *  Boston  •  Pittsburgh  •  Chicago  •  Cleveland 


New  O'B 

HEAVY  DUTY  UNIT 

for  Multiple  Stacking 

This  new  unit,  No.  31152,  supersedes  the 
popular  0-B  switch  and  bus  insulator 
No.  26085.  Strength,  in  the  new  member  of 
the  0-B  family,  has  been  increased  consider¬ 
ably,  giving  greater  rigidity  to  the  assembled 
stack — a  most  desirable  feature  in  switch  op¬ 
eration.  This  has  been  accomplished  through 
the  use  of  larger  and  more  rugged  porcelain 
and  metal  parts.  The  height,  bolt  circle,  and 
electrical  characteristics  remain  the  same, 
assuring  interchangeability  with  26085’s.  Like 
the  unit  it  replaces,  the  full  mechanical 
strength  of  the  more  rugged  parts  is  utilized 
without  a  sacrifice  to  life.  It  has  the  same 
life  characteristics  long  associated  with  0-B 
No.  26085;  and  in  addition  offers  a  standard 
heavy-duty  insulator  for  multiple  stacking  at 
220,000  volts. 

16I7H 

Om©  Brass  Company 

Mansfield,  Ohio,  U.S.A. 

Canadian  Ohio  Brass  Co.  Limited  ILj-Kil  Niagara  Falls,  Ontario.  Canada 
Chicago  •  Cleveland  •  Atlanta  •  Dallas  •  Los  Angeles  •  San  Francisco  •  Seattle 
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W^tinghouse 


Quality  workmanship  guarantees  every  Westinghouse  product 


All  old  meters  which  have 
been  armor-mounted  with  CS 
parts,  and  the  new  CS  de¬ 
tachable  meter  are  univer¬ 
sally  interchangeable  in  the 
type  S  meter-socket. 


For  the  armor-mounting  of  old 
meters  only  four  new  parts  are 
required.  Left  to  right;  Type  5 
meter-socket,  CS  sealing  ring, 
base  plate  {on  which  the  i  'Sr? 

element  is  mounted), 
and  glass  cover. 


The  new  CS  Detachable  Meter,  available  in  5,  15,  and  50-ampere 
capacities.  Fully  accurate  up  to  300  per  cent  of  rating,  it  measures 
all  loads  up  to  150  amperes. 


10 
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•  FOR  EFFECTIVE 
REVENUE  PROTECTION 
at  Low  Cost 


Detachable  metering  provides  eflfeaive  pro¬ 
tection  for  your  revenue — and  at  very  low  cost. 

With  the  meter  armor-mounted,  the  wiring  en¬ 
closed  in  metal  conduit,  and  the  installation  outdoors 
in  full  view  of  the  public,  possibility  of  energy  diver¬ 
sion  is  practically  eliminated. 


The  low  cost  of  the  provision  of  such  protection 
is  made  possible  by  the  following  advantages  of 
detachable  metering: 


*1  Makes  use  of  your  present  stock  of  meters.  All 
“■  meters,  accurate  enough  to  warrant  keeping  in 
service,  can  easily  and  economically  be  made 
detachable  with  the  CS  armor-mounting  parts — 
the  type  S  universal  meter  socket,  CS  sealing 
ring,  base  plate  and  glass  cover. 


Detachable  meters  are  interchangeable.  Old 
^  meters  which  have  been  armor-mounted  with 
CS  parts  are  all  interchangeable — with  each 
other  and  with  the  new  CS  meter — in  the  type  S 
socket.  Even  the  armor-mounting  parts  them¬ 
selves  are  interchangeable.  Such  standardiza¬ 
tion  eliminates  the  necessity  of  maintaining 
stocks  of  equipment  to  fit  di£ferent  sizes  and 
shapes  of  meters. 


^ Simple,  inexpensive  installation  and  removal. 
A  detachable  meter  plugs  in  and  pulls  out  of  the 
type  S  universal  meter-socket  like  a  radio  tube. 


There  are  no  connections  to  make  or  disturb. 
Service  is  discontinued  by  simply  removing 
the  meter  and  sealing  the  cover  with  a  weather¬ 
proof  plate.  Meters  need  not  be  left  in  vacant 
buildings  because  of  high  cost  of  removal. 


Eliminates  the  need for  permanently  installed 
test  facilities.  Testing  can  be  done  with  a  simple 
test  jack  which  plugs  on  to  the  meter,  and  into 
the  meter  socket.  Testing  with  the  test  jack 
provides  greater  safety  for  the  meter  tester, 

meter  and  transformer. -  - 

Yom  are  cordiaL 

Your  Westinghouse  re-  .... 

.  -11  u  1  j  V  mvtted  to  vtstt 

presentative  will  be  glad  ^ 

to  help  you  estimate  the  Westingbomse 

savings  that  can  be  effected  Exhibit  m  the 

by  adopting  the  new  meter-  Electrical  Build- 

ing  system,  which  includes  mg  of  the  Chicago 

the  detachable  meter,  the  n 

Nofuze  Load  Center,  and  ^  ■'  _ 

stroboscopic  testing.  Exposition. 


SEND  FOR  BOOKLET 

Wesdnshousc  Electric  &  Manufeaurinc  Company 
Room  2'N — East  Pittsburgh,  Pa. 

Gentlemen:  Please  comply  with  the  requests  I  hare  checked. 

□  HaTe  an  engineer  call  to  discuss  the  savings  possible  from  the 
use  of  the  new  Metering  System. 

□  Quote  prices  on  remounung  old  meters  for  detachable  service. 

□  Send  informadon  on  the  new  CS  meter. 

□  Send  informadon  on  the  new  metering  system. 

Sam* . 

Company  . . . 

Position .  T  79542 

Addrtu . CW  6-24-33 
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The  Answer! 


ta  a  lang  felt  need  •• 
Economical  Voltage  Regulation 

on  feeders  of  any  voltage 


The  Allis-Chalmers  Type  AFR 
Automatic  Feeder  Resrulator  is 


Control 

Compartment 


Tronsform'er 

Compartment 


Tap-changer 

Compartment 


X  Automatic  Feeder  Regulator  is 
new  but  it  operates  on  an  old  prin¬ 
ciple. 

It  uses  transformers  and  tap 
changing  under  load  equipment  to 
give  new  economies  in  voltage  regu¬ 
lation. 

With  the  32  -  %  of  1%  steps  pro¬ 
vided  with  but  only  eight  physical 
taps  in  the  winding  a  voltage  curve 
as  smooth  as  any  other  means  of 
regulation  is  possible. 

Since  transformers  are  used,  the 
high  efficiency,  low  exciting  cur¬ 
rent,  high  impulse  strength,  and 
strong  mechanical  construction, 
inherent  with  this  form  of  appara¬ 
tus  is  obtained. 

The  AFR  Automatic  Feeder  Regu¬ 
lator  can  be  furnished  complete 
ready  to  install — with  contact  mak¬ 
ing  voltmeter,  line  drop  compen¬ 
sator,  current  and  potential  trans¬ 
formers  built  in,  and  a  self-con¬ 
tained  source  of  motor  power. 

Call  the  nearest  Allis-Chalmers 
district  office  for  additional  in¬ 
formation  on  this  new  feeder  regu¬ 
lator.  Consider  filling  needs  for 
regulation  never  heretofore  eco¬ 
nomically  feasible. 


/1LLIS-CH/1LMER5 

m  Allis-Chalmers  Manufacturing  Company,  Milwaukee 
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Founded  in  1878,  Okonite  has  continuously  specialized  in  the  manufac¬ 
ture  of  insulated  wires  and  cables. 

Progressive  now,  as  it  was  during  the  last  World’s  Fair  in  Chicago,  The 
Okonite  Company  keeps  moving  to  meet  the  new  trends. 

Now,  as  then,  the  name  Okonite  is  a  world-wide  symbol  for  quality — 
an  honest,  absolute  quality  which  assures  long  and  satisfactory  perform¬ 
ance. 

Its  laboratories,  factories  and  technical  staff  are  up-to-the-minute, 
specialized,  ready  to  furnish  the  best  the  art  can  produce. 

THE  OKONITE  COMPANY 


FOUNDED  1878 


THE  OKONITE- CALLENDER  CABLE  COMPANY,  INC 
Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES: 


NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  BOSTON  ATLANTA 

SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.,  Philadelphia,  Pa.  Canadian  Representatives  Cuban  Representatives 

The  F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O.  Engineering  Materials,  Limited,  Montreal  Victor  G.  Mendosa  Co,,  Havana 


Picture  reprinted  from 
“Electrical  World’’  August  19,  1893 


V 
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You  DON’T  FIND  THESK 


Waldorf 


is  a  big,  expensive' 
A  looking  range  of  the  popu¬ 
lar  buffet  type  with  full-size 
oven. 

2  Quantity  production  in  this 
one  model  permits  a  low 
price  to  utilities. 

3  Waldorf  was  engineered  for 
Rental  purposes.  It  posses¬ 
ses  every  requirement  neces¬ 
sary  to  keep  it  "sold”:  cooking 
speed,  economy  of  operation, 
minimum  service  require¬ 
ments,  etc. 

4  The  public  wants  this  range 
— as  evidenced  by  immedi¬ 
ate  response  wherever  intro¬ 
duced.  In  seven  localities, 
more  Waldorfs  were  rented  in 
one  month  than  the  previous 
year’s  total  range  sales! 


RANGE 


manufactured 

ELECTROMAST 


WALDORF 
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|ectromaster’s  Rental  Plan  puts  them  Right  into  the  Kitchens 

★ 

One  Central  Station  Company  has  taken  1051 
Waldorfs  in  the  last  5  Months  .  .  .  and  put  them 
to  Work  Immediately  Building  Load! 

Every  Public  Utility  executive  knows  that  the  outstanding  domestic 
load  builder  of  today  is  the  Electric  Range.  Reliable  statistics 
show  that  on  an  average  one  home  using  an  Electric  Range 
consumes  as  much  power  as  five  customer  homes  without  ranges! 


1 


i 


But  today  there  are  two  seemingly  unsur- 
mountable  obstacles  to  building  domestic 
load  rapidly  enough  by  the  sale  of  Electric 
Ranges  to  meter'Customers: 

1.  The  customer's  extreme  reluctance  to 
committing  herself  to  a  major  pur- 
chase,  no  matter  how  easy  the  terms, 

2.  The  customer*s  traditional  fear  of  the 
high  cost  of  cooking  with  electricity. 

The  Electromaster  Rental  or  Optional  Pur¬ 
chase  Plan  completely  wipes  out  both  of 
these  obstacles.  It  puts  a  range  into  the 
kitchen  without  obligation  further  than  a 
nominal  month-to- month  rental  fee.  The 
“sales  resistance”  is  thereby  limited  to  this 
fee— instead  of  being  centered  upon  the  ul¬ 
timate  purchase  price.  It  eliminates  obstacle 
Number  2  by  permitting  the  housewife  to 
convince  herself  that  electric  cooking  with  a 
modern,  efficient  range  is  not  expensive. 

Such  a  plan  has  been  made  possible  and 
practical  by  the  production  of  the  Waldorf 


—the  range  designed  in  conjunction  with 
Utility  Engineers,  and  built  specifically  to 
fit  the  Rental  Plan. 


And  this  is  important:  The  Electromaster 
Rental  Plan  recognizes  the  necessity  for  active 
dealer  cooperation.  It  provides  for  more  than 
simply  a  gesture  of  good  will;  it  puts  the 
dealer  “into  the  range  business”  on  a  genu¬ 
inely  profitable  basis! 


If  you  want  more  domestic  load  with  an 
absolute  minimum  of  sales  cost— here  is  your 
answer.  The  pioneering  work  is  done.  Elec¬ 


tromaster  has  boiled 
down  into  three  concise 
and  interesting  reports, 
the  results  of  months 
of  study,  research  work, 
and  the  practical  applica¬ 
tion  of  the  plan.  We  shall 
be  glad  to  send  them  to 
any  Public  Utility  Ex¬ 
ecutive  upon  request. 


★ 

Address: 

ELECTROMASTER  INC. 
1803  E.  Atwater  St. 


DETROIT,  MICHIGAN 

★ 


ie  Originators  of  the 

NTAL  PLAN . 


COUPON 

Gentlemen:  Please  send  me  complete  information  regarding 
the  Waldorf  Range  and  the  Electromaster  Rental  Plan. 

Name-  -  - 

Position - - -  - - - 

Company - -  - -  - 

Address  - - -  -  - - 


iJ 
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Electric  Bond  and 
Share  Company 


for  your  revenues  as 
well  as  your  meters 


General  Electric  protec¬ 
tive  case  enclosing  Gen¬ 
eral  Electric  Type  1-16 
watthour  meter  in  dwell¬ 
ing-house  installation. 


Two  Rector  Street 
New  York 


ELECTRIC 


Seven  Wire 
Steel  Strand 

Telephone  and 

Teletfraph  Wire 

Extend  the  time  of  replace¬ 
ment  . . .  reduce  maintenance  costs 
...by  specifying  &rapo  Galvan¬ 
ized  Proflucts  on  all  new  and  re¬ 
pair  work!  They  combine  every 
factor  essential  to  long  life  and 
reduced  expense:  pure  zinc  coat¬ 
ings  that  neither  crack  nor  peel, 
correct  tensile  values,  proper 
ductility. 

Insist  imon  genuine  Gcapo  Gal¬ 
vanized  Wire  and  Steel  Strand! 
Representative  Jobbers  in  all 
leading  distributing  centers 
can  supply  your  needs  im-  / 
mediately.  /  ^ 

Indiana  Steel  dc  Wire  Co.  j  ^ 
Muncle,  Indiana  !  9 


uiiniiiiiinHiiMtiiiuiiHiMiHmiiiiiiiiiiiiiMitiiiiiinitnimiiiiiiiiiMtiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitriiniiiiiiiiitiuuMMMiiiMiiiiiiiimi; 


IN  addition  to  providing  years  of  protection  for  your  | 
watthour  meters  against  the  most  adverse  weather  | 
conditions.  General  Electric’s  new'  protective  case  makes  | 
access  to  the  meter  impossible  without  leaving  positive  | 
evidence.  I 


The  case  is  die -cast  of  noncorrodible  aluminum  alloy,  | 
which  excels  in  strength  and  durability.  If  desired,  the  case  | 
can  be  equipped  with  a  special  sealing  screw,  and  with  a  | 
glass  seal  which  it  is  practically  impossible  to  duplicate.  The  | 
space  between  the  meter  cover  and  the  box  cover  is  tightly  | 
sealed  against  the  entrance  of  moisture,  by  a  thick  rubber  | 
gasket  which  is  under  compression  when  the  case  is  closed.  | 

Ask  for  Bulletin  GEA-1243B.  General  Electric  Company,  | 
Schenectady,  N.  Y.  | 


GALVANIZED 


PRODUCTS 


600-46 

GENERAL 
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SOLDERLESS 

CONNECTOR 


KEARNEY 


'HESE  CONNECTORS,  suspended  as  shown, 


carried 

I  45,000  miles  from  one  end  of  the  country  to  the  other  under 
conditions  of  changing  temperatures  and  expansion  and  contrac¬ 
tion  from  the  heat  of  the  engine  without  the  slightest  tendency 
toward  loosening.  No  more  severe  test  could  be  devised  to  show 
the  ability  of  KEARNEY  CONNECTORS  to  withstand  even  the 
most  adverse  conditions  of  installation.  Ask  to  see  these 
CONNECTORS  when  the  Kearney  display  truck  visits  you. 

A  good  connection  is  easily  made  with  KEARNEY  CON¬ 
NECTORS  because  the  only  requirements  are  that  the  wires  be 
well  cleaned  and  the  nut  tightened  down.  They  form  a  high 
pressure,  permanent  connection  which  cannot  loosen  and  the 
economies  which  their  use  makes  possible  points  the  way  to 
greater  savings  in  making  electrical  connections. 


A  fus*  switch  is  no  better 
then  its  link  end  holder. 
That's  why  Kearney  Trip 
Out  Switches  are  better. 


KEARNEY  PRODUCTS 

Screw  Anchors;  Expansion  Anchors; 
Solderless  Connectors;  Double  Duty 
Cutouts;  One  and  Two  Insulator  Fuse 
and  Disconnect  Switches;  Trip  Out 
Switches/Tripomatic  Porcelain  Housed 
Cutout;  Porcelain  Housed  Disconnect 
Switch;  Fuse  Link  Boxes;  Fuses;  Fuse 
Pullers;  Pole  Top  and  Ouick-Break 
Gang  Operated  Disconnect  Switches; 
Guy  Wire  Clips  and  Strand  Bands; 
Lox-Round  Guy  Guards;  Sleeve 
Twisters;  Live  Lino  Top-Off  ClampS; 
Economy  Cable  Clamps;  Grounding 
Sets;  Live  Line  Tools  and  Accessories; 
Underground  Boxes;  Hitemeters; 
Coble  Ring  Saddles;  Dead-End  Service 
Clomps;  Conduit  Straps. 


JAMES  R.  KEARNEY  CORPORATION 

4224-42  CLAYTON  AVENUE  «  ST.  LOUIS,  MISSOURI 

Factories,  St.  Louis,  Mo.  «  *  Toronto,  Ontario,  Canada 
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Article  by  Ed¬ 
mund  B.  1^  eil  in  the 
May  27th  issue  of 
Automotive  Indus¬ 
tries. 


tsbie  18  an  al¬ 
and  to  summar- 
possible  these 
their  ultimate  ef- 
public’a  ideas  con- 
car  defects. 

Analysis  of  the  periods  of  time 
required  for  the  recognition  and 
correction  of  car  imperfections 
would  indicate  that  it  requires  from 
two  to  three  times  as  long  for  the 
factory  to  make  corrections  of  a 
permanent  and  satisfactory  charac¬ 
ter  (it  it  does)  as  it  does  for  the 


public  to  become  Kcnerally  aware 
of  a  defect  in  a  new  model,  but 
what  is  far  more  important,  it  re¬ 
quires  at  least  twice  to  three  times 
again  as  long  for  the  public  to  be 
"resold"  on  that  model,  and  to  feel 
certain  that  recurrence  of  the  par¬ 
ticular  trouble  will  not  take  place. 

For  instance,  if  car  owners  dis¬ 
cover  the  existence  of  some  faul> 
of  design  or  manufacture  witl^ 
about  one  month  of  delivery^ 
in  turn  knowledge 
comes  general  i 
sales  re.sista 
ciently 
the 


Summary  of  Survey  Showing  How  ''Bugs"  Affect  Sales 
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The  Power 
and  the 
Glory 


ROOSEVLwT  PROGi^AM  for  domestic  recon¬ 
struction  has  been  made  the  law  of  the  land.  Promises  must 
give  way  to  performance  and  results  will  determine  the  success 
or  failure  of  the  administration’s  astounding  experiments. 
Moreover,  leaders  in  business,  labor  and  agriculture  must  co¬ 
operate  and  administer  details,  for  the  government  can  only 
guide  and  lead  the  way. 


The  industrial  recovery  act  .  .  .  This  offers  a  possibility  for  a 
stabilization  in  manufacturing,  wholesaling  and  retailing. 

The  laws  governins  banking  and  security  issues  .  .  .  These 
offer  no  handicap  to  legitimate  enterprises  but  will  deter  financial  ex¬ 
ploitations  that  injure  the  good  name  of  the  industry. 

The  $3,300/000,000  construction  program  .  .  .  This  will  bring 
employment  and  increased  purchases  in  which  the  electrical  industry 
will  share.  It  will  also  bring  increased  taxes. 

Discriminating  and  punitive  taxation  of  utilities  .  .  .  This 
makes  aggressive  selling  a  necessity. 

The  Tennessee  Valley  development  .  .  .  This  project,  together 
with  that  of  Boulder  Dam,  will  bring  business  to  the  electrical  industry 
even  though  unjustified  from  an  economic  point  of  view. 

Inflation  and  the  subsidizing  of  agriculture  .  .  .  may  have 
serious  or  negligible  effects  upon  wages  and  capital  in  the  electrical 
industry,  depending  upon  how  far  permissive  powers  are  carried  into 
actual  execution. 

there  are  both  good  and  bad  features  in  the  administration's  program.  It  will  take 
time  to  carry  out  the  program  and  to  measure  tangible  results.  The  immediate  program 
of  the  electrical  industry  should  be  to  co-operate  with  the  administration  and  yet  intensify 
its  efforts  to  grasp  the  opportunities  available  in  the  present  upturn  in  national  business.  Now, 
as  in  the  future,  the  industry  must  earn  its  prosperity. 


A  True  Perspective 

on  Utility  Rates 

Tin*!  R  &  S  method  ot  analyzing  public  utility  billings  puts  the  12-montb 
record  of  each  customer  on  a  single  punched  card.  A  graduated  tabula¬ 
tion  of  these  cards  is  then  made,  covering  a  whole  year’s  cycle  of  consumption. 

d'his  gives  the  utility  executive,  on  a  single  sheet  of  paper,  an  accurate  picture 
of  where  his  volume  lies,  where  it  begins  to  fall  off,  where  it  might  be  pro¬ 
moted  either  through  the  sale  of  appliances  or  through  rate  revisions.  In  addi¬ 
tion,  this  method  of  tabulation  provides  an  analysis  showing  total  annual 
consumption  by  customers.  I  bus  the  entire  picture  of  customer  usage  is 
brought  into  true  perspective. 


The  14  Advantages  of  R  &  S  Utility  Rate  Service 

1. 

Experience — 22  vears  of  statistical  fact- 

9. 

Simplicity — analysis  is  made  directly 

finding. 

from  meter  books  or  ledgers  without 
affecting  clerical  routine. 

.Specialization — nothing  to  sell  hut  serv- 

ice. 

10. 

\  erification — all  reports  are  capable  of 

d. 

Equipment — every  modern  mechanical 

(piick  verification  from  original 

tabulating  aid,  under  expert  super- 

sources. 

vision. 

11. 

Certification — the  R  &  S  reports  as  evi- 

4. 

Accuracy — mechanical  accuracy  subject 

dence  before  utility  commissions  carry 

5. 

to  constant  cross-check. 

weight  as  being  expert,  disinterested 
and  authoritative. 

Speed — enhanced  by  extra  reserves  of 

e(juipment  and  personnel. 

12. 

Controlled  Cost — a  predetermined  con- 

0. 

Possibilities — R  A  S  reports  permit 

tract  price  makes  it  easier  to  secure  a 
fair  amortization  allowance. 

simultaneous  calculations  of  several 

alternatives  of  rate  application,  plus 
any  desired  supplementary  data. 

Id. 

Confidence — service  is  completely  con- 

Economy — demonstrably  from  1/3  to  'j 

Hdential,  and  upon  completion  all 

/ . 

records  remain  in  hands  of  client. 

lower  cost  than  any  other  method. 

cS. 

T horout'hness — speed  and  economy  per- 

14. 

Countrywide  Service — ^t'omplete  R  A  S 

tnit  the  analysis  of  KKI'y  of  consump- 

organizations  in  seven  kev  cities  oper- 

tion  data.  No  “sample”  analysis 

ate  everywhere  in  the  Tnited  States 

compares  in  accuracy. 

and  Canada. 

It  might  pay  you,  in  dollars  and  cents,  to  investigate  the  R  &  S  special  service  for  utilities 
and  its  economy  in  comparison  with  any  other  method  of  rate  analysis. 

Recording  &  Statistical  Corporation 

102  MAIDEN  LANE,  NEW  YORK 

The  World's  Largest  Statistical  Service  Organization 

Boston  •  Philadelphia  •  C'hitafio  •  Detroit  •  Montreal  •  Toronto 
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MANY  CONTROL  PROBLEMS 


CAN  BE  SOLVED  WITH 


AIR  CIRCUIT  BREAKERS 


IH  CIRCUIT  BREAKER  COMPANY 

SPECIALISTS  IN  CIRCUIT  CONTROL  PROBLEMS 


PHILADELPHIA,  PA. 


DUST  AND 
MOISTURE  PROOF 
l-T-E  U- RE- LITE  FOR 
STEEL  MILL  SERVICE 
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FROM  COAST  CO^S  7  UTILITIES 
ARE  BUYING  THESE  STRONGER 
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THE  DESIGNS 
ARE  MORE 
PRACTICAL 


i\fC  I  if  A  f  r\CfC  Hemingray  tougher 

III  /HL  J  i\  »3  glass  insulator  ad¬ 

vantages  are  helping 

utilities  to  reduce  distribution  insulator  costs.  These  insulators  do 
not  age  or  deteriorate  in  service.  All  internal  as  vvell  as  external 
surfaces  are  impervious  to  moisture. 

The  new  Hemingray  glass  is  a  practical  insulator  material — it  is 
thicker,  tougher,  stronger,  resists  both  heat  and  mechanical  shock, 
and  can  be  depended  on  for  long,  trouble-free  service  life. 

Th  e  new  Hemingray  insulator  designs  were  developed  through 
the  cooperative  effort  of  many  utility  engineers  assuring  the  in¬ 
dustry  practical  types  for  modern  service. 

Hemingray  Insulators  have  proper  shape  and  thickness  of  body 
and  petticoats  —  no  sharp  edges.  They  are  correctly  annealed  and 
are  heat-shock  tested.  Available  in  either  brown  or  light  green 
color.  Ratings  up  to  10,000  volts. 


SEND  FOR  SAMPLES  AND  BULLETIN 


HtN^RAY 


PIN  TYPE 
16LASS 


IINISyLAT© 


HEMINGRAY  GLASS  COMPANY,  MUNCIE,  INDIANA 
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